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Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, Rand S EXECUTIVE SUMMARY

1.0 EXECTUTIVE SUMMARY

1.1 Introduction

On November 14, 2001, USEPA sent a Notification of Additional Work - Focused Feasibility
Study, Groundwater Contamination Near Site R, Sauget Area 2 Site - St. Clair County, lllinois to
Steven D. Smith of Solutia Inc., the Project Coordinator for the Sauget Area 2 Sites Group. In
this letter, USEPA stated that the following:

e Historical groundwater data collected by Solutia in May 2000 indicates that contaminated
groundwater discharges to the Mississippi River along at least a 2,000 foot length of the
east bank adjacent to Site R;

e Contaminated groundwater discharging to the Mississippi River exceeds Illinois
Environmental Protection Agency (IEPA) derived water quality criteria;

e Modeling predicts approximately 680,000 kg/year of SVOCs and VOCs are discharging to
the river;

e Sediment samples collected by USEPA in October and November 2001 and analyzed for
VOCs and SVOCs show that sediment is contaminated with significant contributions of
VOCs and SVOCs starting at the northern edge of Site R. This area is also the approximate
northern boundary of the groundwater contaminant plume;

e Significant concentrations of VOCs and SVOCs in sediment continue along and south of
Site R, the approximate southern boundary of the groundwater contaminant plume;

e USEPA sediment data further documents exceedances of the IEPA derived water quality
criteria; and

e Groundwater data at Site R correlates well with both the type and extent of contamination
found in the Mississippi River sediment.

USEPA also stated that:

"Based on the currently available groundwater and sediment information, it is
apparent that groundwater, with contaminant concentrations above acceptable
levels, is discharging from Site R to the Mississippi River. USEPA has
determined that an immediate CERCLA response action is necessary to restrict
the migration of the groundwater contamination and prevent an unacceptable
discharge of contaminated groundwater to surface water in the vicinity of Site R.
USEPA believes sufficient data currently exists to evaluate response actions to
address the environmental concerns in connection with the groundwater
contaminant plume at Site R.

July 3, 2003 File SRO70303 Page 1-1
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Sauget Area 2 Sites 0, Q, Rand S EXECUTIVE SUMMARY

Pursuant to Section 2.5 - Additional Work of the November 24, 2000
Administrative Order on Consent for the Sauget Area 2 Site, USEPA has
determined that additional work is necessary to prepare a focused feasibility
study (FS) to address the known groundwater contamination problem in the
vicinity of Site R. Within 45 days of receipt of this letter, Respondent(s) shall
submit to USEPA for approval a draft focused FS for the Site R groundwater
contamination problem that is consistent with the attached scope of work
(SOwW)."
This Sauget Area 2 Focused Feasibility Study (FFS) is submitted in response to USEPA's
November 14, 2001 Notification of Additional Work. Solutia is submitting this FFS, not the
Sauget Area 2 Sites Group whose members declined to participate in preparation and submittal
of this document. The Focused Feasibilty Study addresses the discharge of impacted
groundwater to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial facilities in the
Sauget area (Figure 1-1). ltis, in essence, a streamlined Feasibility Study (FS). The preamble
of the NCP emphasizes the principle of streamlining which is intended to balance the desire for
extensive alternatives analyses with a bias for initiating response actions as early as possible.
In keeping with this principle of streamlining, the FFS only evaluates measures to abate the
discharge of impacted groundwater to surface water. Consequently, the FFS will jead to an
interim groundwater remedy for Sauget Area 2. A more comprehensive evaluation of the
potential risks associated with Sauget Area 2 Sites O, P, Q, R and S will be performed and
presented at the completion of the Sauget Area 2 Remedial Investigation/Feasibility Study
(RI/FS). USEPA and the Sauget Area 2 Sites Group are currently finalizing the Support
Sampling Plan that will be implemented to collect the data needed to prepare the Sauget Area 2

RI/FS.

1.2 Sites Characterization

1.2.1 Sites Description

The Sauget Area 2 Sites are located in the City of East St. Louis and the Villages of Sauget and
Cahokia in St. Clair County, lllinois (Figure 2-1). Sauget Area 2 Sites consist of five inactive

disposal sites: Site O, Site P, Site Q, Site R and Site S. These sites are located in an area

historically used for heavy industry, including chemical manufacturing, metal refining and power

July 3, 2003 File SR070303 Page 1-2



Amended Focused Feasibility Study
Interim Groundwater Remedy

Sauget Area 2 Sites O, Q, Rand S EXECUTIVE SUMMARY

generation and waste disposal. Currently the area is used for heavy industry, warehousing,
bulk storage (coal, refined petroleum, lawn and garden prBducts and grain), wastewater
treatment, hazardous waste treatment, waste recycling and truck terminals. No residences are

located within or adjacent to the study area.

Site O - Site O consists of four closed lagoons constructed in 1965 at the Village of Sauget
Wastewater Treatment Plant and placed in operation in 1966/1967. Between 1966/67 and
approximately 1978, these lagoons were used to dispose of clarifier sludge from the wastewater
treatment plant. They were closed in 1980 by stabilizing the sludge with lime and covering it
with approximately two feet of clean, low-permeability soil. Constituents detected in

groundwater at Site O include:

VOCs SVOCs Metals
Benzene 4-Chloroaniline Arsenic
2-Butanone 1,2-Dichlorobenzene Cadmium
Chlorobenzene 1,4-Dichlorobenzene Lead

trans-1,2-Dichloroethene 4-Methylphenol
Methylene Chloride Phenol
4-methyl-2-Pentanone

1,1,2,2-Tetrachoroethane

Tetrachloroethene

Toluene

Trichloroethene

Site P - Operated by Sauget and Company from 1973 to approximately 1984, Site P was an
IEPA-permitted landfill, accepting general wastes, including diatomaceous-earth filter cake from

Edwin Cooper and non-chemical wastes from Monsanto.

Site Q - Disposal started at Site Q in the 1950s and continued until the 1970s. Allegedly,
Sauget and Company started operation of a landfill south of the River Terminal in 1966 and
terminated operations in 1973. This facility took various wastes including municipal waste,
septic tank pumpings, drums, organic and inorganic wastes, solvents, pesticides and paint
sludges. It also took plant trash from Monsanto, waste from other industrial facilities and
demolition debris. USEPA conducted two response actions at Site Q; one in 1995 to remove

drums exposed in the riverbank in the southwestern portion of the Site and another in
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1999/2000 to remove drums (3,271) and soil (17,032 tons) from two ponds located in the
southeast corner of the Site. Constituents detected in groundwa.ter at Site Q include:

VOCs SVOCs

Benzene 4-Chloroaniline

Chiorobenzene

1,2-Dichloroethane Phenol

2-Hexanone 2-Chlorophenol

4-methyl-2-Pentanone 2, 4-Dichlorophenol

Toluene 2,4,6-Trichlorophenol
Pentachiorophenol

Metals and Inorganics
4-Methylphenol

Arsenic 2,4-Dimethyiphenol
Cyanide 2-Nitroaniline
Acenaphthylene

Site R - Industrial Salvage and Disposal, Inc. (ISD) operated the River's Edge Landfill for
Monsanto from 1957 to 1977. Hazardous and non-hazardous bulk liquid and solid chemical
wastes and drummed chemical wastes from Monsanto's W.G. Krummrich plant and, to a lesser
degree, its' Queeny plant in St. Louis were disposed at Site R. Disposal began in the northern
portion of the site and expanded southward. Wastes contained phenols, aromatic nitro
compounds, aromatic amines, aromatic nitro amines, chlorinated aromatic hydrocarbons,
aromatic and aliphatic carboxylic acids and condensation products of these compounds. A two
to eight ft. thick, clay cover was installed on Site R in 1979 to cover the waste, limit infiltration
through the landfill and prevent direct contact with the landfill material. In 1985, a 2,250 ft. long
rock revetment was installed along the bank of the Mississippi River downgradient of Site R to
prevent erosion of the riverbank and minimize the potential for the release of waste material
from the landfill. Constituents detected in groundwater at Site R include:

VOCs SVOCs

Acetone Aniline 3-Methyiphenol
Benzene 2-Chloroaniline 4-Methyiphenol
Bromoform 3-Chioroaniline 2,4-Dimethylphenol
2-Butanone 4-Chloroaniline 4-chloro-3-Methylphenol
Chlorobenzene 2-Nitroaniline
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Chloroethane
Chloroform
Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
Ethylbenzene
trans-1,2-Dichloroethene
Methylene Chloride
4-methyl-2-Pentanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene

4-Nitroaniline

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Nitrobenzene

2-Nitrochlorobenzene
3-Nitrochlorobenzene
4-Nitrochlorobenzene

4-Nitrophenol

Naphthalene
2-ChloroNaphthalene

Benzoic Acid
Benzyl Alcohol
bis(2-chloroethoxy)Methane
bis(2-ethylhexyl)Phthalate
Chrysene

Fluoranthene
4-Nitrodiphenylamine

Toluene Phenol n-Nitrosodiphenyamine
1,1,1-Trichloroethane 2-Chorophenol Pyrene
Trichloroethene 4-Chlorophenol
Vinyl Chloride 2,4-Dichlorophenol

2,4,6-Trichlorophenol

Site S - In the mid-1960s, solvent recovery began on the Clayton Chemical property, which is
now owned by the Resource Recovery Group (RRG). The waste solvents were steam-stripped
resulting in still bottoms that were allegedly disposed of in a shallow, on-site excavation that is
now designated Site S. Historical aerial photographs indicate that Site S was potentially a
waste and / or drum disposal area.

1.2.2 Geology/Hydrology/Hydrogeology

Geologic data show that the unconsolidated deposits beneath the Sauget Area 2 Sites range
from 140 feet thick near the Mississippi River to about 100 feet in the eastern part of the study
area. Three distinct hydrogeologic units can be identified: 1) a shallow hydrogeologic unit
(SHU); 2) a middie hydrogeologic unit (MHU); and 3) a deep hydrogeoiogic unit (DHU). The 20
feet thick SHU includes the Cahokia Alluvium (recent deposits) and the uppermost portion of the
Henry Formation. This unit is fine-grained, silty sand with low to moderate permeability. The 30
feet thick MHU, formed by the upper to middle, medium to coarse sand portions of the Henry
Formation, contains higher permeability sands than found in the overlying' Shallow
Hydrogeologic Unit, and these sands become coarser with depth. At the bottom of the aquifer is
the DHU, which includes the high permeability, coarse-grained deposits of the lower Henry
Formation. This zone is 40 feet thick. In some areas, clays with limestone fragments were
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encountered 10 to 15 feet above the bedrock. Evidently, these deposits are a limestone

bedrock weathering residuum.

Groundwater beneath Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H,
| and L; the W. G. Krummrich plant and other industries in the Sauget area flows generally from
east to west, toward the Mississippi river. Aquifer tests performed over a span of 30 years have
established characteristics such as transmissivity, hydraulic conductivity, storage coefficient and
groundwater velocity. Tests have been conducted for all three (3) groundwater units and are

summarized as follows:

Transmissivity Hydraulic Storage
gpd/it Conductivity Coefficient
Shallow
Hydrogeologic 9.5 gpd/it?
Unit 141.5 gpd/ft (4 x 10™ crv's) Not Available
Middle
Hydrogeologic 3,300 gpd/ft?
Unit 165,000 gpd/ft (1.6 x 10" cm/s) 0.04
Deep
Hydrogeologic 2,600 gpd/ft?
Unit 211,000 gpd/ft (1.2x 10" cnvs) 0.002 to
0.100

Note: Results are averages

Groundwater is not used as a water-supply source.

1.2.3 Threatened and Endangered Species

There are two federally listed endangered species that can potentially be found at (or adjacent
to) the Sites: 1) the Indiana bat (Myotis sodalis) and 2) the pallid sturgeon (Scaphirhynchus
albus). One federally listed threatened species recorded in St. Clair County is the decurrent
false aster (Boftonia decurrens). A federally listed species that is known to winter in the region
and identified in the area is the bald eagle (Haliaestus leucocephalus). The bald eagle has
been recently upgraded to threatened status from endangered by the USFWS. Several state-
listed bird species are likely to utilize the Sites: the black-crowned night heron (Nycticorax
nycticorax), little blue heron (Egretta caerulea), snowy egret (Egretta thula), great egret
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(Casmerodius albus) and pied-billed grebe (Podilymbus podiceps). The great egret and pied-
billed grebe are listed as threatened by the State of Iliinois; the other three species are listed as
endangered by the State. Only the black-crowned night heron has been sighted within two
miles of the Sites.

Additionally, there are 18 federally or state (either lllinois or Missouri) listed fish species that
have been historically shown to be present in the main stem of the Mississippi River in the
region of the Sites. Those species include:

Alabama shad Alosa alabamae highfin carpsucker  Carpiodes velifer
alligator gar Atractosteus spatula lowa darter Etheostoma exile
bigeye shiner Notropis boops lake sturgeon Acipenser fulvescens
blacknose shiner Notropis heterolepis mooneye Hiodon tergisus
brown bullhead Ameiurus nebulosus northern pike Esox lucius
central mudminnow Umbra limi pallid sturgeon Scaphirhynchus albus
crystal darter Crystallaria asprella sicklefin chub Macrhybopsis meeki
flathead chub Platygobio gracilis sturgeon chub Macrhybopsis gelida
greater redhorse Moxostoma trout-perch Percopsis
valenciennesi omiscomaycus

1.2.4 Meteorology/Climatology

The National Climatic Data Center (NCDC) describes the areas' climate as modified continental,
subject to four-season climate changes without the undue hardship of prolonged periods of
extreme heat or high humidity. Normal annual precipitation for the area is slightly less than 34
inches. Winter months are the driest, with an average total of about six (6) inches of
precipitation and the spring months of March through May are normally the wettest, with normal
precipitation of just under 10.5 inches.

1.2.5 Groundwater Fate and Transport
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Groundwater flow velocity is on the order of 0.02 feet per day (7 feet per year), 4 feet per day
(1,500 feet per year) and 6 feet per day (2,200 feet per yea.r), respectively, in the Shallow
Hydrogeologic Unit, the Middle Hydrogeologic Unit and the Deep Hydrogeologic Unit. With
groundwater flow rates of 4 to 6 feet per day, constituents migrating in the MHU and DHU could
reach the Mississippi River in time periods as short as approximately 40 days and 25 days,
respectively. Processes such as dispersion, dilution, biodegradation, adsorption, precipitation,
etc. will retard or slow the movement of site-related constituents migrating toward the
Mississippi River in the MHU and DHU. However, it is unlikely that these processes have much
of an effect given the high groundwater flow velocities in the MHU and DHU and the short
distance from Site R to the river.

1.2.6 Source, Nature and Extent of Contamination

Three known groundwater concentration highs are present in groundwater beneath and
upgradient of Sauget Area 2 Site R: 1) one at Sauget Area 2 Sites R and Q (Dog Leg)
immediately adjacent to the Mississippi River, 2) another at the location of Sauget Area 2 Sites
O and S and 3) a third at the W.G. Krummrich plant. A review of historical data for Sites O, Q,
R and S and current data for the W.G. Krummrich plant indicates that these concentration highs
are, at least in part, due to the migration of leachate and/or liquid wastes from the disposal sites
and spills and leaks at the Krummrich plant. Other potential sources for groundwater
contamination exist the Sauget area but information on what actual contamination is present in
the groundwater from such operations is not known at this time.

Constituents mobile in the groundwater system at Sauget Area 2 include:

VOCs SVOCs

Acetone Acenapthylene Dimethyiphenol

Benzene Aniline Di-n-butylphthalate
Bromoform Benzo(a)pyrene Di-n-octylphthalate
2-Butanone Benzo(k)fluoranthene Fluouranthene
Chiorobenzene Benzoic Acid Hexachlorocylopentadiene
Chloroethane Benzyl Alcohol MethyiNaphthalene
Chloroform Bis(2-choroethoxy)methane Methylphenol
Dichloroethane Bis(2-chloroethyl)ether Naphthalene
Dichloroethylene Bis(2-ethylhexyl)phthalate Nitrobenzene
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Ethyl Benzene Bis(2-chloroisopropyl)ether Nitrochlorobenzene
Methylene Chloride Chloroaniline Nitrodiphenylamine
4-methyl-2-Pentanone 4-chloro-3-methylphenol Nitrophenol
Trichloroethane Chlorophenol n-Nitrosodiphenylamine
Trichloroethylene Chrysene Pentachlorophenol
Tetrachloroethane Dichlorobenzene Phenol

Toluene Dichlorobenzidine Pyrene

Vinyl Chloride Dichlorophenol Trichlorophenol
Xylenes

Metals

Arsenic Chromium Nickel

Barium Cobalt Vanadium

Cadmium Lead Zinc

Constituents mobile in groundwater at the W.G. Krummrich plant, in concentrations higher than
the IEPA Tiered Approach to Cleanup Objectives (TACO) Tier 1 Industrial Criteria, are listed

below:

VOCs SVOCs

Benzene Chloroaniline Nitrobiphenyl
Chlorobenzene Chlorophenol Nitrophenol
1,2-Dichloroethene Dichiorobenzene Pentachlorophenol
Ethylbenzene Dichlorophenol Phenol

Methyl Isobuty! Ketone Naphthalene Trichlorobenzene
Methylene Chloride Nitroaniline Trichlorophenol
Toluene Nitrobenzene

1,1,1-Trichloroethane

Xylene

Vinyl Chloride

Estimated mass loading to the Mississippi downgradient of Sauget Area 2 Sites O, Q (Dog Leg),
R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial
facilities in the Sauget area is 220,000 kg/yr (484,000 pounds per year) or 603 kg/day (1,327
pounds per day). This is lower than the estimate of 680,000 kg/year (1,496,000 pounds per
year) included in USEPA's November 14, 2001 Notification of Additional Work. Since the
Agency did not provide a basis for its mass-loading estimate, it is not possible to reconcile the
difference between these two estimates.
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1.2.7 Human Health Risk Assessment

Dynamac Corporation's Fort Lee, New Jersey office and Geraghty & Miller's Bethpage, New

York office prepared a Human Health Risk Assessment for Site R using data collected during an

RI/FS required by an AOC with IEPA. Using data from prior site investigations, the risk

assessors identified 29 chemicals of potential concern (COPCs):

<

OCs

Benzene
Chlorobenzene
1,2-Dichloroethane
Dichloroethylene
Methyl Chloride
Methylene Chloride

Vinyl Chloride

Tetrachloroethylene

SVOCs

Pesticides/PCBs

Aniline
4-Chloroaniline

1,2-Dichlorobenzene
Nitrobenzene
2-Nitrochlorobenzene

Phenol
2-Chlorophenol
2,4-Dichlorophenol
2,4,6-Trichlorophenol
Pentachlorophenol

2,4-Dimethylphenol

Naphthalene

s alpha-BHC
e PCBs

Potential exposure pathways are summarized below:

Potential
Exposure Pathway

Direct Contact

Air

Surface Water

Chemical Source

Clay Cap

Clay Cap

Groundwater
Discharge to
Surface Water

Potential
Exposure Scenario

Dermal Contact with and

Incidental Ingestion of
Soil

Inhalation of
VOCs and Dust

Dermal Contact with and

Ingestion of
River Sediments

Metals

Antimony
Arsenic
Beryllium
Boron
Nickel
Thallium
Cyanide

Potential Receptors

On-Site Maintenance
Workers

On-Site Maintenance
Workers

Trespassing Users of
Mississippi River
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Fish Ingestion Commercial and
Recreational Users of
Mississippi River

Potential carcinogenic risks associated with realistic exposure scenarios for identified receptor
groups indicated that the potential excess cancer risks for on-site workers and area residents
consuming fish were less than 2.7 x 107 for all pathways combined. Even under worst-case
exposure assumptions, the estimated excess lifetime carcinogenic risk for all pathways
combined was 5.7 x 10®. Risk assessment results for the exposure pathways are summarized

below:
Pathway Worst-Case Exposures Average-Case Exposures
On-Site Local On-Site Local
Worker Resident Worker Resident
Dermal Contact
Surface Materials 45x107 NA ¢ 6.2x10°% NA ¢
Surface Water
Adult NA 1.3x10% NA NA
Child NA 7.6 x 107 NA NA
Total NA 2.1 x10° NA NA
Incidental Ingestion
Surface Materials 8.9x107 NA 1.2x107 NA
Surface Water
Adult NA 34x10°
Chiid NA 8.1 x10°
Total NA 1.2x10°8
Inhalation
Volatile Organics 9.5 x 107 NA 1.1x10% NA
Fish Ingestion
Adult NA 8.7 x 107 NA 52x10%
Child NA 49x107 NA 29x10%
Total NA 1.4x10° NA 8.1 x10°®
Total 2.3x10% 3.4x10° 1.9x 107 8.1x10°®
Overall Total @ 5.7 x 10°® 2.7 x107

Notes:
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1) Not applicable, pathway not available to this receptor group.
2) Conservatively assumes that a receptor will be exposed via all pathways.

With respect to noncarcinogenic hazards, the analysis indicated that the hazard indices for all
receptor groups and pathways combined were less than one for realistic exposure scenarios.
Under worst-case assumptions, the combined hazard index was also less than one. Risk
assessment results for the exposure pathways are summarized below:

Pathway Worst-Case Exposures Average-Case Exposures
On-Site Local On-Site Local
Worker Resident Worker Resident
Dermal Contact
Surface Materials 6.2 x10* NA ¢ 3.1x10* NA ¢
Surface Water
Adult NA 6.1 x 102 NA NA
Child NA 22x10" NA NA
Incidental Ingestion
Surface Materials 22x10° NA 1.1x10° NA
Surface Water
Adult NA 1.7x10*
Child NA 2.3x10°%
Inhalation
Volatile Organics 5.0x 107 NA 2.1 x 10 NA
Fish Ingestion
Adult NA 5.4 x 102 NA 3.0x10%
Child NA 1.7x10" NA 1.0 x 10
Total Adult  7.9x 103 1.1x 10" 1.6 x 103 3.0x10°
Total Child NA 3.9x 10" NA 1.0 x 102
Overall Total @ 5.1x 10" 1.5 x 10?2
Notes:

1) Not applicable, pathway not available to this receptor group.
2) Conservatively assumes that a receptor will be exposed via all pathways.

1.2.8 Ecological Risk Assessment
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In June 2001, Menzie-Cura and Associates completed a Baseline Ecological Risk Assessment
for the Mississippi River immediately downgradient of Site R. This baseline ecological risk
assessment for the aquatic habitat adjacent to the W.G. Krummrich plant in Sauget, lllinois
addressed surface water and sediment in the Mississippi River adjacent to Sauget Area 2 Site
R. Study area boundaries, which extended approximately 2000 feet along the riverbank and
300 feet into the river channel, were defined during a reconnaissance survey completed in
September 2000 to include groundwater discharging from Sauget Area 2 Sites O, Q (Dog Leg),
R and S; Sauget Area 1 Sites G, H, | and L; the W. G. Krummrich plant and other industrial
facilities in the Sauget area. Surface water, sediment and fish tissues samples were collected in
October and November 2000.

Potential compiete exposure pathways in the study area include:

e Sediment to benthic invertebrates via direct contact and ingestion;
e Surface water to invertebrates and fish through direct contact and ingestion;
e Benthic biota to higher order predators (e.g. fish) through the food chain; and

e Fish to piscivorous fish, mammals and birds via ingestion.

COPCs included the following constituents:

-3

Sediment Water Fis

VOCs

Acetone

Benzene

2-Butanone

Carbon Disulfide
Chlorobenzene
Chloroethane
Chloroform
1,2-Dichloroethane
cis-1,2-Dichloroethene
Ethylbenzene
Methylene Chloride
4-methyl-2-Pentanone
Tetrachloroethylene
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Toluene
Trans-1,2-Dichloroethylene
Trichloroethylene

Vinyl Chloride

Xylenes

SVOCs

4-Bromophenylphenylether
4-Chloroaniline
2-Chlorophenol
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dichlorophenol
2,4-Dimethlyphenol
2,4-Dinitrotoluene
2-Methylphenol °
3-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
Nitrobenzene °
Phenol
2,4,6-Trichlorophenol ) °

Pesticides

alpha-BHC
alpha-Chiordane
gamma-Chlordane
4,4-DDD °
4,4'-DDE

4,4'-DDT

Dieldrin

Endosulfan |
Endrin

Endrin aldehyde
Heptachlor epoxide

Herbicides

2,4-D ° °
Dicamba °
Dichloroprop ° °
MCPP
Pentachlorophenol ° °

2,45T °
Silvex ° °

July 3, 2003 File SR070303 Page 1-14



Amended Focused Feasibllity Study
Interim Groundwater Remedy
Sauget Area 2 Sites 0, Q, Rand S EXECUTIVE SUMMARY

Dioxin ° e - ®

Species selected as potential receptors represent the ecological community and its sensitivity to
the contaminants of concern and were arrived at based, in part, on knowledge of the area and
discussions with USEPA and local professional fishermen. The ecological receptors selected
for evaluation included: benthic invertebrates as a prey base for fish, local fin fish, great blue
heron, osprey and river otter. In this assessment, drum, gizzard shad and channel catfish
represent major groups of fish in the Mississippi River. They represent a bottom feeder, forage
fish and a predator/omnivore bottom-feeding fish, respectively. Two assessment endpoints
were used in this ecological risk assessment: 1) sustainability (survival, growth and
reproduction) of warm water fish species typical of those found in similar habitats (incorporates
the assessment of aquatic invertebrates); and 2) survival, growth and reproduction of local
populations of aquatic wildlife represented by osprey, great blue heron and river ofter.

Menzie-Cura's Ecological Risk Assessment indicates that:

e Fish species are at risk from exposure to sediment based on the results of toxicity testing;

e Fish prey, such as planktonic invertebrates, are at risk from exposure to surface water
based on toxicity tests. Planktonic invertebrates do serve as a prey base for fish species,
however, the assessment assumes that they are exposed to surface water at the sediment-
surface water interface. In reality, they are exposed to dynamic water concentrations
reflecting dilution and dispersion in the high-energy riverine environment.  Benthic
organisms are also at risk from exposure to sediment based on laboratory toxicity tests.
However, the inherent high-energy physical environment in the study area in the Mississippi
River limits the number of benthic invertebrates. Therefore, benthic invertebrates are not
abundant and are not considered an important prey component for fish at the site.

e Fish are accumulating compounds, specifically MCPP [Methyl Chlorophenoxy Propionic
Acid], detected in study area sediments but not detected in reference sediments.
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e There is a low potential risk to wildlife foraging on the media (sediment, surface water and

-

tish) in the study area.

e There are a number of compounds without applicable sediment, surface water or tissue
guidelines. Comparisons of study area concentrations to reference concentrations indicate
that a subset is found in concentrations in study area media that exceed the concentrations

in reference media.

e In general, the impacts occur within 300 feet of the shoreline. All toxicity tests resulting in
potential toxicity occurred within 150 feet of shore, with the exception of one station (PDA-4)
at 300 feet. This station is located downstream of the wing dam in an area where surface

waters are more protected from the strong currents.

e VOCs, SVOCs, and one herbicide are elevated at the surface water stations with toxicity,
and VOCs, and herbicides are elevated at the sediment stations with toxicity.

1.3 Interim Remedial Action Objectives

Based on the risks associated with the discharge of impacted groundwater to surface water
downgradient of Sauget Sites O, Q (Dog Leg), R and S; Sauget Sites G, H, | and L; the W.G.
Krummrich plant and other industrial facilities in the Sauget area, the following Remedial Action
Obijectives were identified for the Interim Remedial Action:

e Prevent or abate actual or potential exposure to nearby human populations (including
workers), animals or the food chain from hazardous substances, pollutants or contaminants;

o Prevent or abate actual or potential contamination of drinking water supplies and
ecosystems;

e Achieve acceptable chemical-specific contaminant levels, or range of levels, for all
applicable exposure routes;

e Mitigate or abate other situations or factors that may pose threats to public health, welfare or
the environment; and

e Mitigate or abate the discharge of groundwater to the Mississippi River so that the impact is
"insignificant" or “acceptable”.
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Focusing Interim Groundwater Remedy RAOs on the aquatic ecosystem is appropriate because
sediment, surface water and fish tissue sampling, conducted in October and November 2000 as
part of the W.G. Krummrich RCRA AOC, demonstrated that groundwater discharging to surface
water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H,
| and L; the W.G. Krummrich plant and other industries in the Sauget area adversely impacted
the Mississippi River. Impacts due to the discharge of groundwater to surface water are
confined to an area approximately 2000 feet long (coinciding with the north and south
boundaries of Sauget Area 2 Site R) and 300 feet from shore immediately downgradient of Site
R. Installation of a physical or hydraulic barrier downgradient of Sauget Area 2 Site R will
reduce mass loading to the Mississippi River. Reduction of mass loading will abate aquatic
organism exposure to impacted groundwater, contamination of ecosystems and sediment

toxicity.

An Interim Groundwater Remedy can be implemented to abate aquatic impacts while the
Sauget Area 2 Remedial Investigation/Feasibility Study is being performed to evaluate remedial
alternatives that will abate impacts on groundwater. Once the Sauget Area 2 RI/FS is
completed, a Final Groundwater Remedy can be selected.

Using "protect the river" as the primary remedial action objective for the Interim Groundwater
Remedy would also reduce the impact of groundwater discharging to surface water to
“insignificant" or "acceptable” levels, as required by the May 3, 2000 W.G. Krummrich RCRA
AOC (USEPA Docket No. R8H-5-00-003), if groundwater from the Krummrich plant discharges
to the Mississippi River at unacceptable levels.

For these reasons, the goal of the Interim Groundwater Remedy is to protect the Mississippi
River by reducing mass loading to the river and, thereby, abating:

e Exposure of human populations, animals or the food chain to contaminants;
e Contamination of drinking water supplies and ecosystems;

e Chemical-specific contamination for all applicable exposure routes; and

e Threats to public health, welfare or the environment.
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Mass loading, gradient control and sediment and surface water quality are appropriate
performance measures for these Interim Groundwater Remedy remedial action objectives.

1.4 Identification of Interim Remedial Alternatives

General response actions for the groundwater discharge to surface water include the following:

e Institutional Controls
— Access Restrictions
~ Warning Signs
~ Community Relations
e Engineered Barriers
—~ Physical Barriers
—  Slurry Walls
~ Deep Soil Mixing Walls
— Jet Grout Walls
— Hydraulic Barriers
e Monitoring
-~ Groundwater Water Quality Monitoring
~ Groundwater Level Monitoring
— Bioaccumulation Monitoring

The following sections describe technology types and process options for groundwater that
could satisfy the remedial action objectives for the discharge of groundwater to surface water
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L, the W.G. Krummrich plant and other industrial facilities in the Sauget area.

1.4.1 Institutional Controls
Institutional controls can include access restrictions to the area of interest, as well as regulations

restricting specific activity within the area of interest. Institutional controls already in place
include fencing of Sites 0 and R and excavation restrictions at Site R to prevent trenching
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without appropriate protection of construction workers. Additional institutional controls, such as
posting, could be implemented to prevent recreational fishing in the affected area.

Access Restrictions - Access restrictions include physical restrictions such as the use of
fencing and locked gates. Access to Site R is already controlled by the presence of fencing and
locked gates. Restrictions are already in place for Site R that define requirements for training,
protection and monitoring of construction and outdoor industrial workers. Industrial and
construction workers doing any type of invasive work are trained for high hazard material
exposure, hazardous waste site operations, advised of the complete range of chemical and
physical hazards to which they may be exposed, and provided with personal protective
equipment to mitigate all identified inhalation, ingestion, and dermal contact risks.

Warning Signs - Warning signs discourage access and unauthorized excavation activities.
They can be posted on security fencing and in other areas as needed. Implementation will be in
conjunction with the response action for the discharge of groundwater to surface water
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, { and
L; the W.G. Krummrich plant and other industrial facilities in the Sauget area.

Community Relations - Community relations may include an information campaign designed
to ensure public awareness about the risks, if any, associated with potential ingestion of caught
in the plume discharge area.

1.4.2 Engineered Barriers

Engineered barriers are designed to mitigate discharge of groundwater with contaminant
concentrations in excess of standard. Engineered barriers could potentially be placed adjacent
to source areas, or they could be placed near the downgradient boundary of the Sauget Area 2
Sites. Since an interim remedial action is needed to abate the impact resulting from the
discharge of impacted groundwater from Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget
Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industries in the Sauget area, it
is appropriate to install an engineered barrier immediately adjacent to the Mississippi River
downgradient of these sites. Engineered barriers selected for screening include three physical
barriers (slurry walls, deep soil mixing walls and jet grout walls) and a hydraulic barrier.
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Physical Barriers - Physical barriers, commonly called cutoff walls, can be used to:

e Divert groundwater around a source area and/or contaminant plume to retard contaminant
spreading by installing an upgradient cutoff walil;

e (Contain a source area and/or contaminant plume within a physical barrier; or

e Increase the effectiveness of a groundwater extraction system by installing a physical barrier
downgradient of a source area or contaminant plume.

Physical barriers prevent plume movement and greatly increase the efficiency of groundwater
extraction systems by reducing the amount of water that needs to be captured by the pumping
wells in order to control plume migration.

Slurry walls, deep soil mixing walls and jet grout walls are engineered barriers that control
groundwater flow by creation of a low-permeability subsurface physical barrier or cutoff wall.
Cutoff walls are constructed by mixing soil with bentonite, cement, fly ash, crushed blast furnace
slag to create a subsurface physical containment structure designed to control groundwater
flow. Bentonite and cement are the two most common materials used to construct cutoff walls.
Bentonite is mixed with soil to create a soil/bentonite cutoff wall when the primary purpose of the
physical barrier is to reduce the permeability of subsurface soils. Cement and bentonite are
mixed with soil when the primary purpose of the cutoff wall is structural support.

When bentonite, cement and/or other cementitious or pozzolanic materials are used to construct
cutoff walls designed to control migration of impacted groundwater or NAPL, compatability tests
need to be performed to ensure that constituents present in site soils, impacted groundwater
and/or NAPL will not adversely affect performance of the physical barrier, i.e. increase its
permeability and thereby decrease the cutoff wall's ability to effectively control impacted
groundwater or NAPL migration.

At locations where a cutoff wall is installed between a contaminant plume and a point of
discharge, such as the Mississippi River, groundwater needs to be extracted on the upgradient
side of the physical barrier to prevent plume migration around the ends of the cutoff wall.

All three physical barrier (cutoff wall) technologies, slurry wall, deep soil mixing wall and jet
grout wall, are capable of mitigating the discharge of groundwater to surface water
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
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L; the W.G. Krummrich plant and other industries in the Sauget area. For this reason, a
physical barrier cutoff wall is considered a practicable engineered barrier technology and,
therefore, will be carried forward and considered in the detailed analysis of remedial
alternatives.

Hydraulic Barriers - Hydraulic barriers consist of one or more groundwater recovery extraction
wells that collect groundwater and contaminants and pump them to the surface. Hydraulic
barriers provide containment both by intercepting contaminated groundwater and by providing
hydraulic control. Installing a line of extraction wells along a riverbank will create a hydraulic
barrier that captures impacted groundwater prior to its discharge to surface water. Design and
operation of a hydraulic barrier need to be optimized to maximize the capture of impacted
groundwater and minimize recharge from the Mississippi River. [f the area of influence of the
hydraulic barrier were to extend into the Mississippi River, pumping and treatment costs would
increase significantly without a corresponding increase in environmental protection.

1.4.3 Monitoring

Groundwater Quality Monitoring - Groundwater quality samples can be collected to ensure
acceptable performance of any interim remedial action taken to abate the impact of groundwater
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial facilities in the
Sauget area. Monitoring well clusters can be constructed on the top of the riverbank
immediately downgradient of Sauget Area 2 Site R to determine mass loading to the Mississippi
River. Each well cluster can consist of monitoring wells screened in the Shallow, Middle and
Deep Hydrogeologic Units. Groundwater quality samples can be collected from monitoring well
clusters and analyzed for VOCs, SVOCs, Herbicides, Pesticides, Metals, Total Organic Carbon
(TOC) and Total Dissolved Solids (TDS). Mass loading to the Mississippi River can be
determined for each hydrogeologic unit (SHU, MHU and DHU). Total mass loading can be
plotted over time to track changes in the amount of mass discharging to the Mississippi River.

Groundwater Level Monitoring - Groundwater level monitoring can be done to ensure
acceptable performance of any interim remedial action implemented to abate the impact of
groundwater discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg),
R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial
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facilties in the Sauget area. Groundwater elevation data from water-level measurement
piezometers can be used to assess whether or not gradient control is achieved if a physical or
hydraulic barrier is installed to abate the discharge of impacted groundwater to the Mississippi
River.

Surface Water and Sediment Monitoring - Sediment and surface water samples will be
collected in the plume discharge area downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R
and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industries in the
Sauget area to determine the effect of any contaminants migrating through, past or beneath the
barrier wall and discharging to the Mississippi River. Impact will be determined by comparing
constituent concentrations to site-specific, toxicity-based, protective concentrations derived from
existing sediment and surface water chemistry and toxicity data. In this context, it must be
recognized that it may take some time for observable decreases in sediment concentration to

occur after the installation of the barrier wall.

1.5 Detailed Analysis of Interim Remedial Alternatives

A physical or hydraulic barrier located at the downgradient edge of the impacted groundwater
plume is the only effective interim remedy that will achieve the objective of protecting the
Mississippi River from adverse impacts due to the discharge of groundwater from Sauget Area 2
Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant
and other industrial facilities in the Sauget area. For that reason, only three alternatives are
compared in this Interim Groundwater Remedy Focused Feasibility Study:

e Groundwater Alternative A - No Action
¢ Groundwater Alternative B - Physical Barrier

— Institutional Controls
— Physical Barrier
— Groundwater Treatment
~ Monitoring
-~ Groundwater Quality Monitoring
~ Groundwater Level Monitoring
— Surface Water and Sediment Monitoring

¢ Groundwater Alternative C - Hydraulic Barrier
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— Institutional Controls
— Hydraulic Barrier -
— Groundwater Treatment
— Monitoring
— Groundwater Quality Monitoring
- Groundwater Level Monitoring
— Surface Water and Sediment Monitoring

1.5.1 Groundwater Alternative A - No Action

This alternative includes no actions to abate the impact of groundwater discharging to surface
water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H,
| and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area.
Implementation of a No Action alternative will not protect the Mississippi River from adverse
ecological impact due to the discharge of impacted groundwater to surface water and the
primary potential risk to human health will not be addressed. In addition, a No Action alternative
is unlikely to be effective or permanent in the long-term because it does not provide for
treatment beyond that afforded by natural processes. This alternative is readily implementable
and there are no costs are associated with implementation.

1.5.2 Groundwater Alternative B - Physical Barrier

Institutional Controls - Institutional controls will be utilized to limit fishing in the plume
discharge area. Access to the Mississippi River in the plume discharge area is limited by
existing fencing at Site R, a very steep riverbank and the absence of public roads leading to this
area. Additional institutional controls would include warning signs posted at the top of the
riverbank in the plume discharge area and in nearby river access areas. A public education
program would be implemented to inform the public that fish in the impacted groundwater
discharge area may contain site-related constituents and to assure public awareness of the
potential risks, if any, that may be associated with consumption of fish caught in the plume
discharge area. Routine maintenance and inspection of the condition and effectiveness of the
institutional controls will be performed.

Physical Barrier - A 3,300 ft. long, "U"-shaped, fully penetrating, barrier wall will be installed
between the downgradient boundary of Sauget Area 2 Site R and the Mississippi River (Figure
1-2) to abate the discharge of impacted groundwater from Sauget Area 2 Sites O, Q (Dog Leg),
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R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industries in
the Sauget area. It will extend along the entire 2,000 ft. north/south length of Site R with the
arms of the "U" extending approximately 700 ft. to the east at the north end of Site R and 600 ft.
to the east at the south end.

Two fully-penetrating groundwater recovery wells and one partially-penetrating recovery wells,
capable of pumping a combined total of up to 950 gpm, will be installed inside the *U"-shaped
barrier wall to control groundwater discharging to the wall. Modeling indicates that groundwater
discharges to the Mississippi River for high, average and low river stage conditions are 303, 535
and 724 gpm, respectively. Pumping rates will be controlled by river stages. A river stage gage
will be installed in the Mississippi River downgradient of Site R. Water level information from
the gage will be sent by telemetry to a pump controller that will adjust variable frequency drives
to produce the required pumping rates to control the groundwater discharging into the barrier
wall. The maximum pumping rate of 950 gpm will be achieved when surface water elevation in
the Mississippi is at the lowest recorded river stage.

Groundwater Treatment - Extracted groundwater will be routed to the American Bottoms
Regional Treatment Facility via subsurface pipeline installed in existing Solutia pipeline
easements starting at the north end of Sauget Area 2 Site R and extending 2,500 ft. to the east.
Just before the western boundary of Lot F, property owned by Solutia, the pipeline will turn
south and connect with the Village of Sauget trunk sewer leading to the PChem Plant (Volume I
- Design Basis and Design). Existing easements and access points for raw material and
finished product pipelines allow ready installation of the extracted groundwater pipeline beneath
the floodwall and railroad tracks and avoid the time consuming process of obtaining access and

easements on alternative routes.

A Draft Discharge Permit (No. 03B-138) for remediation waste water from Sauget Area 2 Site R
was issued by the American Bottoms on June 19, 2003 and a final permit is expected to be
issued in mid-July 2003.

Groundwater Quality Monitoring - Groundwater quality samples will be collected
downgradient of the physical barrier to determine mass loading to the Mississippi River resulting
from any contaminants migrating through, past or beneath the barrier wall. Groundwater quality
samples will be collected from four monitoring well clusters and analyzed for VOCs, SVOCs,
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Herbicides, Pesticides and Metals. TOC and TDS will also be determined for each sample.
Monitoring well clusters will be constructed on the top of the riverbank downgradient of the
following locations immediately adjacent to the Mississippi River (Figure 1-2):

200 ft. South of the North End of Sauget Area 2 Site R
Halfway Between North and Center Pumping Well
Halfway Between South and Center Pumping Well
200 Ft. North of the South End of Site R

Each well cluster will consist of monitoring wells screened in the Shallow, Middle and Deep
Hydrogeologic Units. A total of twelve monitoring wells will be installed. Figure 1-2 depicts the
planned monitoring well network. Soil samples from borings completed for the purpose of
installing groundwater-quality monitoring wells and groundwater extraction wells and/or
obtaining geotechnical information on subsurface soils will be screened for the presence of
NAPL. In addition, existing wells downgradient of Sauget Area 2 Site R will be measured for
accumulation of NAPL.

Groundwater samples will be collected quarterly for five years and semiannually thereafter.

Mass loading to the Mississippi River will be determined for each hydrogeologic unit (SHU,
MHU and DHU). Total mass loading will be plotted over time to track changes in the amount of
mass discharging to the Mississippi River.

Groundwater Level Monitoring - Groundwater level monitoring will be done to ensure
acceptable performance of the physical barrier installed to abate the impact of groundwater
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial facilities in the
Sauget area. Soil samples from the borings completed for the purpose of installing water-level
piezometers will be screened for the presence of NAPL. In addition, existing wells
downgradient of Sauget Area 2 Site R will be measured for accumulation of NAPL.

Groundwater levels will be monitored at the physical barrier to determine if gradient control is
achieved. Gradient control will be determined by:
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Comparing the water-level elevations in one pair of fully penetrating water-level piezometers
instalied at the northwest corner of the physical barrier and one pair of piezometers installed
at its southwest corner (Figure 1-2). One piezometer of each pair will be installed inside the
barrier wall and one will be installed outside it. Pumping wells and water-level piezometers
will be located on the same north/south line. Pumping rates will be adjusted so that the
water-level elevation in the inside piezometer at each corner of the barrier wall is the same
as the water-level elevation in the outside piezometer. This will ensure that groundwater
discharging to the physical barrier is controlied. Electronic water-level recorders will be
installed in each piezometer and telemetry will be used to send the water-level data to the
pump controller. Groundwater elevations inside and outside each corner of the barrier wall
will be compared by the pump controller and pumping rates will be adjusted to maintain the
same groundwater level elevation inside the barrier wall as measured outside the wall.

Comparing the water-level elevations in one pair of fully-penetrating water-level piezometers
installed halfway between the south pumping well and the center pumping well and one pair
installed halfway between the north pumping well and the center pumping well. One
piezometer of each pair will be installed on the downgradient side of the barrier wall and the
other piezometer will be installed on the upgradient side (Figure 1-2). Pumping wells and
water-level piezometers on the upgradient side of the barrier wall will be located on the
same north/south line. Water-level piezometers downgradient of the barrier wall will be
installed 20 feet away from the wall. Pumping rates will be adjusted so that the water-level
elevation in the upgradient piezometer of each pair is the same as the water-level elevation
in the downgradient piezometer. This will ensure that groundwater discharging to the
physical barrier is controlled. Electronic water-leve! recorders will be installed in each
piezometer and telemetry will be used to send the water-level data to the pump controller.
Groundwater elevations inside and outside the north/south portion of the barrier wall will be
compared by the pump controller and pumping rates will be adjusted to maintain the same
groundwater level elevation inside the barrier wall as measured outside the wall.

Groundwater levels will be measured manually on a quarterly basis in existing wells B-21B,
B-22A, B-24C, B-25A, B-25B, B-26A, B-26B, B-28A, B-28B and B-29B to supplement
gradient control information from the water-level piezometers. Wells B-27B, B-23B, B-30B
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and B-31B and B-31C no longer exist and, therefore, cannot be used to supplement the

groundwater level data set.

Physical barrier pumping rates will not be increased to the point where water levels inside the
barrier wall are lower than water levels outside the barrier wall. Operating the physical barrier in
this manner effectively turns it into a large collection well that will have little or no effect on
achieving short-term or long-term performance measures. However, it will potentially have a
large adverse impact on the ability of the POTW to treat the increase flow from the hydraulic
barrier. Treatment costs will also substantially increase without any corresponding increase in

environmental protection.

In order to evaluate the impact of maintaining a small inward gradient, additional modeling was
carried out to determine the increase in groundwater extraction rate that would be required to
maintain 2, 4, and 6 inch inward heads across the wall. These analyses indicate that the
groundwater extraction rate for average river level would have to be increased by almost 60
percent (to 842 gpm from 535 gpm) in order to maintain a 2 inch inward head differential.
Extraction rates would have to increase to 882 gpm and 992 gpm to maintain inward head
differentials of 4 and 6 inches respectively. Increasing the average pumping rate to 842 gpm to
maintain a 2 inch inward head differential will result in an increase of approximately $810,000 in
the annual operating cost of the system. The increase in annual operating costs to maintain a 6
inch head differential is approximately $1,300,000.

Recognizing that the extraction system is designed to remove the same volume of groundwater
as the steady state flow into the barrier wall, it is reasonable to expect that any head imbalance
across the wall will be very small and will be localized. Given that the hydraulic conductivity of
the barrier wall is expected to be in the range of 1x10°to 1x107 cm/sec, seepage through the
wall resulting from such small localized gradients will be minor. Consequently, it is not
considered appropriate to expend large annual sums to reduce the potential that unobserved
outward gradients might occur at locations between monitoring points.

Surface Water and Sediment Monitoring - Sediment and surface water samples will be
collected in the plume discharge area downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R
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and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industries in the
Sauget area to determine the effect of any contaminants migrat?ng through, past or beneath the
barrier wall and discharging to the Mississippi River. Impact will be determined by comparing
constituent concentrations to site-specific, toxicity-based, protective concentrations derived from
existing sediment and surface water chemistry and toxicity data. An Apparent Effects Threshold
approach will be used to derive site-specific, protective constituent concentrations for sediments
and a Toxic Units approach will be used to derive site-specific, protective constituent
concentrations for surface water.

Surface water and sediment samples will be collected at Sediment Sampling Stations - 2, 3, 4, 5
and 9, where toxicity was observed in October/November 2000, and analyzed for VOCs,
SVOCs, Herbicides, Pesticides and Metals. Constituent concentrations will be plotted as a
function of time and compared to the site-specific, toxicity-based, protective concentrations to

determine progress toward achieving these targets.

Sediment and surface water sampling will be conducted twice a year, once during the summer
low flow period and once during the winter low flow period, when groundwater discharge to the
Mississippi River is high.

Cost - The 30-year cost for this alternative, including capital costs, monitoring and reporting
costs and annual maintenance costs, on a present value (PV) basis is as follows.

Description Capital Cost O&M Cost (PV) Total Cost (PV
Institutional Controls 0 248,181 248,181
Monitoring 80,924 1,764,603 1,845,527
Hydraulic Barrier 6,721,973 323,821 7,045,794
Groundwater Treatment 0 17,446,864 17,446,864
Total $6,802,897 $19,783,469 $26,586,366

1.5.3 Groundwater Alternative C - Hydraulic Barrier
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Institutional Controls - Institutional controls are discussed in Section 1.5.2.

Hydraulic Barrier - Two fully-penetrating groundwater recovery wells and one partially-
penetrating groundwater recovery well, capable of pumping a combined total of up to 1,900
gpm, will be installed downgradient of Sauget Area 2 Site R to abate discharge of impacted
groundwater to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industries in the Sauget
area to the point where the impact on the Mississippi River is reduced to acceptable levels.
Modeling indicates that groundwater discharges to the Mississippi River for high, average and
low river stage conditions are 606, 1,070 and 1,448 gpm, respectively (Volume II - Design Basis
and Design). Capture zone theory indicates that a pumping rate of twice the Darcy flow is
needed to control the impacted groundwater downgradient of Site R. Consequently, pumping
rates need to vary from 606 to 1448 gpm to control groundwater discharge to surface water for
these river stages. The maximum pumping rate of 1,900 gpm will be achieved when surtace
water elevation in the Mississippi is at the lowest recorded river stage.

Groundwater Treatment - Extracted groundwater will be routed to the American Bottoms
Regional Treatment Facility for treatment.

Groundwater Quality Monitoring - Groundwater quality monitoring will be performed as
described in Section 1.5.2.

Groundwater Level Monitoring - Groundwater level monitoring will be done to ensure
acceptable performance of the hydraulic barrier installed to abate the impact of groundwater
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial facilities in the
Sauget area.

Groundwater levels will be monitored at the hydraulic barrier to determine if gradient control is
achieved. Gradient control will be determined by comparing the water-level elevations in four
fully penetrating water-level piezometers to surface water levels in the Mississippi River (Figure
5-2). One piezometer will be installed at the north end of Sauget Area 2 Site R. A second
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piezometer will be installed half way between the north pumping well and the center pumping
well; a third piezometer will be installed halfway between the south pumping well and the center
pumping well. The fourth piezometer will be installed at the south end of Site R. Pumping
wells and water-level piezometers will be located on the same north/south line. Pumping rates
will be adjusted so that the water-level elevations in the four piezometers are the same as water
levels in the Mississippi River. This will ensure that discharge of impacted groundwater to the
Mississippi River is controlied.

Electronic water-level recorders will be installed in each piezometer and telemetry will be used
to send the groundwater-level data to the pump controller. Groundwater elevation at the
piezometers and surface water elevations in the Mississippi River will be compared by the pump
controller and hydraulic barrier pumping rates will be adjusted to maintain a zero differential

between surface water elevation and groundwater elevation.

Hydraulic barrier pumping rates will not be increased if water levels in the water-level
piezometers are at or below river level elevation. Pumping river water will have little or no effect
on achieving short-term or long-term performance measures, however, it will potentially have a
large adverse impact on the ability of the POTW to treat the increase flow from the hydraulic
barrier. Treatment costs will also substantially increase without any corresponding increase in

environmental protection.

Surface Water and Sediment Monitoring — Surface water and sediment monitoring will be
performed as described in Section 1.5.2.

Cost - The 30-year cost for this alternative, including capital costs, monitoring and reporting
costs and annual maintenance costs, on a present value (PV) basis is as follows.

Description Capital Cost O&M Cost (PV) Total Cost (PV)
Institutional Controls 0 248,181 248,181
Monitoring 80,924 1,764,603 1,845,527
Hydraulic Barrier 458,679 565,142 1,023,821
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Groundwater Treatment 0 47,220,670 47,220,670
Total $539,603 $49,798,596 $50,338,199

1.6 Comparative Analysis of Interim Remedial Alternatives

Groundwater Remedial Alternatives A (No Action), B (Physical Barrier) and C (Hydraulic Barrier)
were compared to one another to identify the relative advantages and disadvantages of each. A
forced ranking system was used to identify the alternative that best achieves the requirements
of the seven evaluation criteria used to evaluate remedial alternatives. In this forced ranking
system, the alternative that best meets the requirements of a criterion was awarded a score of
1, the second best alternative was awarded a score of 2 and the third best alternative was
awarded a score of 3. Using this ranking method, the alternative with the lowest score is the
one that best meets the requirements of the seven criteria. The comparative analysis is
summarized in the following table:

Alternative A Alternative B Alternative C
(No Action) (Physical Barrier) (Hydraulic Barrier)

Overall Protection

of Human Health

and the Environment 3 1 2
Compliance with ARARs 3 1 2

Long-term Effectiveness
and Permanence 3 1 2

Reduction of Toxicity, Mobility

or Volume Through Treatment 3 1 2

Subtotal 12 4 8
Short-Term Effectiveness 3 2 1
Implementability 1 3 2

Cost

J=—a
N
lw
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Subtotal 5 7- 6
Total Score 17 11 14

While Alternative A is clearly lower cost and more readily implementable, Alternatives B and C
are more effective short term and are the better alternatives for protecting public health and the
environment, complying with ARARs, providing long-term effectiveness and permanence and
reducing mobility, toxicity or volume. Alternative B scores higher than Alternative C because it
provides more long-term effectiveness and permanence and reduction of mobility, toxicity and
volume. Alternative B and Alternative C can achieve compliance with ARARs if the Agency
considers it appropriate to waive chemical-specific ARARs as allowed by guidance. Alternative
B is considered to be better able to achieve ARARs than Alternative C.

No costs are associated with Alternative A. Estimated costs for Alternative B and Alternative C
are summarized below:

Project Element Alternative B Alternative C

(Physical Barrier) (Hydraulic Barrier)

Institutional Controls 248,181 248,181
Monitoring 1,845,527 1,845,527
Barrier 7,045,794 1,023,821
Groundwater Treatment 17,446,864 47,220,670

30-Year Present Value Cost $26,586,366 $50,338,199

Alternative B ($26.6MM) is significantly less expensive than Alternative C ($50.3MM) on a 30-
year present value basis and it provides greater protection of public health and the environment.
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Figure 1 -1
Plume Maps
Sauget Area 1, Sauget Area 2

and the
W.G. Krummrich Plant
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Figure 1 -2
Groundwater Alternative B

Physical Barrier
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Figure1-3
Groundwater Alternative C

Hydraulic Barrier
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2.0 SITES CHARACTERIZATION

The Sauget Area 2 Sites are located in the City of East St. Louis and the Villages of Sauget and
Cahokia in St. Clair County, lllinois. The Sauget Area 2 study area is east of the Mississippi
River and south of the MacArthur bridge railroad tracks (Figure 2-1). The study area is west of
Route 3 (Mississippi Avenue) and north of Cargill Road.

Site Former Use Municipality

Site O Sewage Sludge Dewatering Village of Sauget

Site P Municipal and Industrial Waste Disposal City of East St. Louis
Village of Sauget

Site Q Municipal and Industrial Waste Disposal Village of Sauget
Village of Cahokia

Site R Industrial Waste Disposal Village of Sauget

Site S Chemical Reprocessing Waste Disposal Village of Sauget

These Sites are located in an area historically used for heavy industry, including chemical
manufacturing, metal refining and power generation and waste disposal. Currently the area is
used for heavy industry, warehousing, bulk storage (coal, refined petroleum, lawn and garden
products and grain), wastewater treatment, hazardous waste treatment, waste recycling and
truck terminals. Four commercial establishments are located at the north end of the study area.
No residences are located within the study area. Residential areas closest to Sauget Area 2 are
approximately 3,000 feet east of Site P and about 3,000 feet east of Site O. These residential
areas are located, respectively, in East St. Louis and Cahokia.

2.1 Sites Description and Background

2.1.1 Sites Location and Physical Setting

Sauget Area 2 is situated in a floodplain of the Mississippi River called the American Bottoms
(Figure 2-1). It is located on the eastemn side of the river directly opposite St. Louis, Missouri.
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As a whole, the floodplain encompasses 175 square miles, is 30 miles long, and has a
maximum width of 11 miles. It is bordered on the west by the Mississippi River and on the east
by bluffs that rise 150 to 200 feet above the valley bottom. The floodplain is relatively flat and
generally slopes from north to south and from east to west. Land surface lies between 400 and
445 feet above mean sea level (MSL).

Locally, the topography consists of nearly flat bottomland with slight irregularities. Elevations
across the study area range from 400 to 430 feet MSL and the land surface trends in a
southeastward/northwestward direction. Land surface elevations are highest adjacent to the
Mississippi River (EL 430 ft MSL) and decrease to EL 400 to 410 ft MSL approximately 1,000 to
1,500 feet east of the river.

Sauget Area 2 consists of five inactive disposal sites: Site O, Site P, Site Q, Site R and Site S.
The location of each of these disposal sites is described below and shown on Figure 2-1.

21.1.1 SiteO

Site O, located on Mobile Avenue in Sauget, lllinois, occupies approximately 20 acres of land to
the northeast of the American Bottoms Regional Wastewater Treatment Facility (ABRTF). An
access road to the ABRTF runs through the middle of the site. In 1952, the Village of Sauget
Waste Water Treatment Plant began operation at this location. In addition to providing
treatment for the Village of Sauget, the plant treated effluent from the various Sauget industries.

211.2 SiteP

Site P, which is bounded by the lllinois Central Gulf Railroad tracks, the Terminal Railroad
Association tracks and Monsanto Avenue, occupies approximately 20 acres of land located in
the City of East St. Louis and the Village of Sauget.

2113 SiteQ

Site Q, a former subsurface and surface disposal area, occupies approximately 90 acres in the
Villages of Sauget and Cahokia. This Site is divided by the Alton and Southern Railroad into a
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northern portion and a southern portion. The northern portion consists of approximately 65
acres bordered on the north by Site R and Monsanto Avenue. The northem portion is bordered
on the south by the main track of the Alton and Southern Railroad and property owned by
Patgood Inc. On the east, the northem portion of the site is bordered by the lliinois Gulf Central
Railroad and the US Army Corps of Engineers (USACE) flood control levee and on the west the
Site is bordered by the Mississippi River.

The southern portion consists of approximately 25 acres, north of Cargill Road and south of the
Alton and Southern Railroad. The southem portion is bounded on the west by a 10-ft wide
easement owned by Union Electric for transmission lines and a spur track of the Alton and
Southern Railroad to the Fox Terminal. A barge terminal operated by St. Louis Grain Company
is located between the Union Electric easement, the spur track and the Mississippi River.
Southern Site Q is bordered on the east by the lllinois Central Gulf Railroad and the flood
control levee.

2114 SiteR

Site R, a closed industrial-waste disposal area owned by Solutia Inc, is located between the
flood control levee and the Mississippi River in Sauget, lllincis. Its northemn border is Monsanto
Avenue and its southern border is Site Q. This site is now known as the “River's Edge
Landfill’. The former landfill occupies approximately 22 acres of the 36-acre site. A portion of
Site Q, known as the "Dog Leg", is located to the east of Site R.

2115 Site$S

Site S, located southwest of Site O, is a small disposal site less than one acre is size.
Allegedly, the property is or was owned by the Village of Sauget, Clayton Chemical and the
Resource Recovery Group.

2.1.2 Present and Past Facility Operations and Disposal Practices

2.1.21 SiteO
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During its operation, the Village of Sauget treatment plant received and treated industrial and
municipal wastewater. Approximately 10 million gallons per day of wastewater was treated
most of which was from area industries. Four lagoons were constructed at the wastewater
treatment plant in 1965 and placed in operation in 1966/1967. Between 1966/67 and
approximately 1978, these lagoons were used to dispose of clarifier sludge from the wastewater
treatment plant. They were designated as Site O during a site investigation conducted by IEPA
in the 1980s. The lagoons were closed in 1980 by stabilizing the siudge with lime and covering
it with approximately two feet of clean, low-permeability soil. Currently, the lagoons are covered
with clean, low-permeability soil and are vegetated.

Parties that EPA alleges discharged to the Sauget Wastewater Treatment Plant during the time
period that the sludge lagoons were in operation included, at a minimum:

Ethyl Petroleum Additives, Inc.
Midwest Rubber Reclaiming
Mobil Oil Corporation

Monsanto Company

Rogers Cartage Company
Wiese Planning and Engineering

Amax Zinc Corporation,
American Zinc Company

Cerro Copper Products Company
Clayton Chemical Co.

Darling Fertilizer

Parties that own and/or operate, or previously owned and/or operated, portions of Site O

include:

« Village of Sauget
o Sauget Sanitary Development and Research Association

21.2.2 SiteP

Site P was operated by Sauget and Company as an IEPA-permitted landfill from 1973 to
approximately 1984 accepting general wastes, including diatomaceous earth filter cake, from
Edwin Cooper (now Ethyl Corporation) and non-chemical wastes from Monsanto. IEPA
inspections documented the presence of drums labeled “Monsanto ACL-85, Chiorine
Composition,” drums labeled phosphorus pentasulfide from Monsanto and Monsanto ACL filter

July 3, 2003 File SR070303 Page 2-4



Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q,Rand S SITES CHARACTERIZATION

residues and packaging. Site P is currently inactive and partially covered, however, access to
the site is not restricted.

Parties that USEPA alleges to have generated, disposed of, released into and/or transported
wastes to Site P include:

o Edwin Cooper Petroleum Additives
¢ Kerr McGee Chemical Company
¢ Monsanto Chemical Company

USEPA alleges that parties who potentially own, previously owned and/or operated Site P

include:

¢ Cahokia Trust Properties e Norfolk Southern

e Chicago Title & Trust Company o Sl Enterprises

e City of East St. Louis e Sauget and Company

¢ Gulf-Mobile & Ohio Railroad e Solutia

e Magna Trust e Southem Railway System
e Metro East Sanitary District ¢ Union Electric Company

21.2.3 SiteQ

Disposal started at Site Q in the 1950s and continued until the 1970s. Allegedly, Sauget and
Company started operation of a landfill south of Monsanto's River Terminal in 1966 and
terminated operations in 1973. This facility took various wastes including municipal waste,
septic tank pumpings, drums, organic and inorganic wastes, solvents, pesticides and paint
sludges. It aiso took plant trash from Monsanto, waste from other industrial facilities and

demolition debris.

Most of Site Q is covered with highly permeable black cinders. Eagle Marine Industries and
Peavy Company, a division of Con-Agra, operate barge terminal facilities in the central part of
the northern portion of Site Q. The southemn portion of Site Q is used for reclaiming rebar from
concrete. A 10-acre site on the northem portion of Site Q is currently used by Rivercity
Landscape Supply as a bulk storage terminal for lawn and garden products. Raw landscape
products such as mulch, rock and soil are also processed and packed on this portion of the site.
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Access to some portions of the site is restricted by fencing and gates. Other parts of the site

have unrestricted access.

Site Q is on the west side of the USCOE floodwall. In 1993, during the highest recorded flood in
St. Louis' history, Site Q was flooded. USEPA conducted a CERCLA removal action at the
northern portion of Site Q in 1995. USEPA conducted a second CERCLA removal action at the
southern portion of Site Q beginning in October of 1999 and into early 2000. During this
removal action, USEPA excavated over 3,200 drums and over 17,000 tons of contaminated
soils containing metals, PCBs, and organics. High-concentration excavated material was
transported by rail to Oklahoma for disposal at SafetyKleen's Lone Elk hazardous waste landfill.
Low-concentration excavated material was transported to the Milam Recycling and Disposal
Facility in East St. Louis, lllinois.

EPA alleges that the following parties potentially generated, disposed of, released into and/or
transported wastes to Site Q;

AALCO Wrecking Company, Inc.
Abco Trash Service

Able Sewer Service

Ajax Hickman Hauling

Atlas Service Company

Banjo Iron Company

Barry Weinmiller Steel Fabrication
Becker Iron & Metal Corporation
Belleville Concrete Cont. Company
Bi-State Parks Airport

Edgemont Construction

Edwin Cooper Inc.

Eight & Trendy Metal Company
Evans Brothers

Finer Metals Company

Fish Disposal

Fruin-Colnon Corporation

Gibson Hauling

H.C. Fournie Inc.

H.C. Fournie Plaster

Bi-State Transit Company Hilitop Hauling

Boyer Sanitation Service Huffmeier Brothers

Browning-Ferris Industries of St. Louis Hunter Packing Company

C&E Hauling lllinois Department of Transportation
Cargill Inc. Inmont Corporation

Century Electric Company Lefton Iron & Metal Company

Circle Packing Company Mallinckrodt Chemical

Midwest Sanitation
Mississippi Valley Control
Monsanto Company
Myco-Gloss

Obear Nestor

Clayton Chemical Company
Corkery Fuel Company

Crown Cork & Seal Company, Inc.
David Hauling

Dennis Chemical Company, Inc
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s Disposal Service Company. ¢ Roy Baur

e Dore Wrecking Company e Thomas Byrd

¢ Dotson Disposal “All” Service e Trash Men Inc.

e Dow Chemical e United Technologies Corporation

¢ Patgood e U.S. Paint Corporation

EPA alleges that the following parties potentially own, previously owned and/or operated Site Q

include:

e Cahokia Trust Properties ¢ Pillsbury Company (leasee)
o ConAgra, Inc. (leassee) e Sauget & Company

e Eagle Marine Industries Inc. e Union Electric Company

¢ Industrial Salvage & Disposal Company ¢ Village of Cahokia

e Peavey Company ¢ Village of Sauget

¢ Phillips Pipe Line Company

21.24 SiteR

Industrial Salvage and Disposal, Inc. (ISD) operated the River's Edge Landfill for Monsanto from
1957 to 1977. Hazardous and non-hazardous bulk liquid and solid chemical wastes and
drummed chemical wastes from Monsanto's W.G. Krummrich plant and, to a lesser degree, its'
Queeny plant in St. Louis were disposed at Site R. Disposal began in the northern portion of
the site and expanded southward. Wastes contained phenols, aromatic nitro compounds,
aromatic amines, aromatic nitro amines, chlorinated aromatic hydrocarbons, aromatic and
aliphatic carboxylic acids and condensation products of these compounds.

Access to Site R is restricted by fencing and is monitored by Solutia plant personnel.

Parties who allegedly own, previously owned and/or operated Site R include:

e Cahokia Trust Properties e Solutia Inc
¢ Monsanto Company e Sauget and Company
21.25 SiteS
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In the mid-1960s, solvent recovery began on the Clayton Chemical property, which is now
owned by the Resource Recovery Group (RRG). The waste solvents were steam-stripped
resufting in still bottoms that were allegedly disposed of in a shallow, on-site excavation that is
now designated Site S. In 1983, IEPA modified Clayton Chemical's permit to allow acceptance
and distillation of the following spent solvents with a minimum solvent content of 30 percent:

e Spent halogentated-solvents including Tetrachloroethylene;
Trichloroethylene; 1,1,1-Trichiroethane and Methylene Chloride;

e Spent nonhalogenated-solvents including Xylene, Acetone, Ethyl Acetate,
Toluene and Methy! Ethyl Ketone; and

e Spent high-flash point, nonhalogenated solvents including Mineral Spirits,
Glycol Ether and heavy Naphtha.

Historical aerial photographs indicate that Site S was potentially a waste and/or drum disposal
area. The northern portion of the site is grassed and its southern portion is covered with gravel

and fenced.

2.1.3 Geology/Hydrology/Hydrogeology

2.1.3.1 Geology

The American Bottoms are underlain by unconsolidated valiey fill composed of recent alluvium,
known as the Cahokia Alluvium, which overlies a unit of glacial material known as the Henry
Formation. The Cahokia Alluvium is approximately 40 feet thick and consists of unconsolidated,
poorly-sorted, fine-grained material with some local sand and clay lenses. These alluvial
deposits unconformably overlie the Henry Formation, which is composed of medium to coarse
sand and gravel that increases in grain size with depth. This unit is approximately 95 feet thick
and generally becomes thinner with increasing distance from the Mississippi River.

The valley fill throughout the floodplain is underlain by a bedrock system of Mississippian and
Pennsylvanian age. The bedrock consists primarily of limestone and dolomite with some
sandstone and shale, and is older in the central and western sections of the American Bottoms.
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Cross sections showing regional geology are provided as Figures 2-2 and 2-3.

Two types of water-bearing formations exist in the American Bottoms: unconsolidated and
consolidated. The unconsolidated formations (predominantly silt, sand, and gravel) are those
that lie between the ground surface and the bedrock/gravel interface. The thickness of the
unconsolidated formation varies throughout the area, but is typically estimated to be
approximately 100 feet. Finer-grained sediments generally dominate at the ground surface and
become coarser and more permeable with depth, creating semi-confined conditions within the
aquifer. Thus, permeability and porosity increase in the unconsolidated formation with depth.
The consolidated formations are deep bedrock units of limestone and dolomite that exhibit low
permeability and are not considered to be a significant source for groundwater in the area.

As reported in “Groundwater Management in the American Bottoms, lllinois,” hydraulic
properties of the unconsolidated aquifer have been determined from 10 aquifer tests and 100
specific capacity tests conducted on industrial, municipal, irrigation and relief wells. The
coefficient of storage for the aquifer ranged from 0.002 to 0.155. Reported hydraulic
conductivity values average 3,000 galions per day per square foot (gpd/ft®) which is equivalent
to 1.4x10" cm/s.

Recharge to the aquifer occurs through four (4) sources: precipitation, infiltration from the
Mississippi River, inflow from the buried valley channel of the Mississippi River, and subsurface
flow from the bluffs that border the floodplain on the east.

2.1.3.2 Hydrology

The Mississippi River, bordering the American Bottoms to the west, is the major surface-water
body draining the area. It is fed by a complex network of natural and artificial channels that was
extensively improved throughout the 20™ Century. According to an investigation of groundwater
resources conducted by the lllinois State Water Survey Division, at least 40 miles of improved
drainage ditch have been constructed and the natural lake area in the center of the floodplain
has been reduced by more than 40 percent.
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2.1.3.3 Hydrogeology

Sauget Area 2 is located in the southwestern section of the American Bottoms floodplain. More
specifically, it is situated south of East St. Louis, and extends approximately three-quarters to
one mile east of the eastern bank of the Mississippi River. The stratigraphy beneath the site is
much like that of the rest of the floodplain. The Cahokia Alluvium is about 30 feet thick and is a
fine silty sand that is gray and brown in color. Below this, the unconsolidated deposits of the
Henry Formation are present. Locally, the Henry Formation is characterized by medium-to-
coarse sand that becomes coarser and more permeable with depth. The thickness of this unit
ranges from 140 feet near the river to about 100 feet on the east side of the site. The
groundwater level is currently between 10 to 20 feet below ground surface, but fluctuates during
times of heavy and light precipitation. Cross sections showing site-specific geology are
provided as Figures 2-4, 2-5 and 2-6.

Geologic data show that the unconsolidated deposits range from 140 feet thick near the river to
about 100 feet in the eastern part of the study area. At most locations, the contact between
Cahokia Alluvium and the Henry Formation cannot be distinguished. However, three distinct
hydrogeologic units can be identified: 1) a shallow hydrogeologic unit (SHU); 2) a middie
hydrogeologic unit (MHU); and 3) a deep hydrogeologic unit (DHU). The 20 feet thick SHU
includes the Cahokia Alluvium (recent deposits) and the uppermost portion of the Henry
Formation. This unit is primarily an unconsolidated, fine-grained silty sand with low to moderate
permeability. The 30 feet thick MHU is formed by the upper to middle, medium to coarse sand
portions of the Henry Formation. It contains a higher permeability sand than found in the
overlying shallow hydrogeologic unit, and these sands become coarser with depth. At the
bottom of the aquifer is the DHU, which includes the high permeability, coarse-grained deposits
of the lower Henry Formation. This zone is 40 feet thick. In some areas, clays with limestone
fragments were encountered 10 to 15 feet above the bedrock. Evidently, these deposits are a
limestone bedrock weathering residuum.

Groundwater beneath the CPA flows generally from east to west, toward the Mississippi river.
Horizontal groundwater gradients beneath Area 1 average about 0.001 feet per foot (ft/ft) to the
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west. Downward vertical gradients occur on parts of the site, with varying magnitudes
depending on location and season.

Aquifer tests performed over a span of 30 years have established characteristics such as
transmissivity, hydraulic conductivity, storage coefficient and groundwater velocity. Tests have
been conducted for all three (3) groundwater units and are summarized as follows:

Transmissivity Hydraulic Storage
gpd/ft Conductivity Coefficient
Shallow
Hydrogeologic 9.5 gpd/ft®
Unit 141.5 gpd/ft (4 x 10 cm/s) Not Available
Middle
Hydrogeologic 3,300 gpd/ft
Unit 165,000 gpd/ft (1.6 x 10" cm/s) 0.04
Deep
Hydrogeologic 2,600 gpd/ft?
Unit 211,000 gpd/ft (1.2x 10" cm/s) 0.002 - 0.100

Note: Results are averages.”

2.1.4 Current and Past Groundwater Usage in the Study area

Historically, groundwater from the American Bottoms aquifer was a major source of water for
the area and was used for industrial, public, and irrigation purposes. Groundwater levels prior
to industrial and urban development were near land surface. Intensive industrial withdrawal and
use and construction of a system of drainage ditches, levees, and canals to protect developed
areas lowered the groundwater elevation for many years. However, by the mid-1980s, the
groundwater levels increased due to reduced pumpage, high river stages, and high
precipitation. Currently, no groundwater is being pumped from the American Bottoms aquifer in
the vicinity of Sauget Area 2 for public, private or industrial supply purposes.

The source of drinking water for area residents is an intake in the Mississippi River. This intake
is located at River Mile 181, approximately three miles north of Sauget Area 2. The drinking
water intake is owned and operated by the lllinois American Water Company (IAWC) of East St.
Louis, and it serves the majority of residences in the area. IAWC supplies water to Sauget. The
Commonfields of Cahokia Public Water District purchases water from IAWC and distributes it to
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portions of Cahokia and Centerville Township. The Cahokia Water Department also purchases
water from IAWC and distributes it to small residential areas in the west and southwest portions
of Cahokia. Cahokia and Sauget both have city ordinances that prohibit use of groundwater as
potable water. Public water supply is the exclusive potable water source in Sauget Area 2.

The nearest downstream surface-water intake on the lllinois side of the Mississippi River is
located at River Mile 110, approximately 68 miles south of Sauget Area 2. This intake supplies
drinking water to residents in the Town of Chester and surrounding areas in Randolf County,
lllinois. The nearest potentially impacted public water supply on the Missouri side of the river is
located at River Mile 149, approximately 29 miles south of the study area. The Village of
Crystal City, Missouri (pop. 4,000), located 28 miles south of the area, utilizes a Ranney well
adjacent to the Mississippi River as a source for drinking water.

Although agricuitural land is found throughout the immediate project area, this land is apparently
not irrigated. The nearest irrigated land, other than residential lawns and gardens, is located in
the Schmids Lake-East Carondelet area, which is south of Old Prairie du Pont Creek.

2.1.5 Surrounding Land Use and Population

2.1.5.1 Current Industrial Land Use

Heavy industry has located on the east bank of the Mississippi River between Cahokia and
Alton, lllinois for nearly a century. Industrial activity peaked in the 1960s and industries have
been closing ever since. Although heavy industry has shut down throughout the American
Bottoms, Sauget Area 2 and the surrounding area is still highly industrialized. In addition to
heavy industry, the area currently has warehouses, trucking companies, commercial facilities,
bars, nightclubs, convenience stores and restaurants. Industrial facilities operating in the area
are listed below:

West of Mississippi Avenue (Route 3)

Cahokia Marine Services Coal Bulk Storage and Transfer
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Eagle Marine Industries

Phillips Pipe Line Company
Onyx Environmental Services
Peavey/ConAgra

River City Landscape and Supply
Slay Terminals

St. Louis Grain Company

Union Electric

East of Mississippi Avenue (R: )

Barge Terminal and Fleeting
Petroleum Bulk Storage and Transfer
Hazardous Waste Treatment

Bulk Grain Storage and Transfer
Lawn and Garden Product Storage
Coal Bulk Storage and Transfer

Bulk Grain Storage and Transfer
Electricity Distribution

Astaris

Big River Zinc

Cerro Copper

Ethyl Corporation
Exxon/Mobit

Flexsys

Oxychem

Solutia

Sterling Steel Castings

Phosphorous Pentasulfide Manufacturing
Zinc Refining

Copper Tubing Manufacturing

Petroleum Additives Manufacturing
Petroleum Bulk Storage and Transfer
Rubber Chemicals Manufacturing
Swimming Pool Chlorine Manufacturing
Monochlorobenzene Production

Steel Foundry

A number of petroleum, petroleum product and natural gas pipelines, operated by Explorer
Pipeline Company, Marathon, Phillips Pipe Line Company, ExxonMobil and Laclede Gas, are
located in the area.

2.1.5.2 PastIndustrial Land Use
A number of industrial facilities have operated in the Sauget Area over the years, all of which

are potential sources of groundwater contamination in the study area. These include the

following:

Began smelting operations in the early
1900's. Continues in operation today.

Zinc smelter (now known as Big Rivers
Zinc)

Building originally constructed for the war
effort during World War 1. Since that time
has house various chemical manufacturing
operations

Petroleum additives business (now known
as Ethyl Petroleum '

Refinery erected in 1917 and operated until
the early 1970’s

Petroleum Refinery (now owned by Exxon
Mobil)

T.J Moss (property now owned by Kerr
McGee)

Began wood treating facility in about 1927
and operated at least through 1968.

Cerro Copper products

Began operations as a brass and copper
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tubing manufacturing facility in 1927.
Continues in operation today.

Clayton Chemical 1962 began operations as a crude oil
topping plant. In the mid ‘60’s crude oil
topping ceased and solvent reclamation
began. The facility closed in the 1990’s.

Darling Fertilizer 1922 plant operations began, plant closed
down in 1967

Sterling Steel Began operation of a steel foundry in
1922. Continues in operation today.

Midwest Rubber 1928 constructed a rubber reclaiming
plant. The plant was closed in the 1990’s

Trade Waste Incinerator Began hazardous waste incinerator
operations in 1980.

Phillips Pipeline Company Began operations as a petroleum terminal
facility and tank farm in 1930. Continues in
operation today.

In addition to the above is Solutia's W.G. Krummrich plant, located east of Route 3, which
produces primarily Monochlorobenzene today. However, it produced a wide variety of products
in the past including: Adipic Acid, Alkylbenzene, Aroclors, Benzyl Chloride, Calcium Benzene
Sulfonate, Caustic Soda, Chlorine, Chlorinated Cyanuric Acid, Chlorobenzenes, Chlorophenols,
2,4-D, Fatty Acid Chloride, Monochloroacetic Acid, Muriatic Acid, Nitric Acid, Nitric Cake,
Nitroaniline, Nitrodiphenylamine, Nitrophenol, Phenol, Phosphoric Acid, Phosphorus Halides,
Potash, Potassium Phenyl Acetate, Salt Cake, Santicizer-160, Santoflex, Santolube 393,
Santomerse #1, Sulfuric Acid, 2,4,5-T, Tricresyl Phosphate and Zinc Chloride.

2.1.5.3 Residential Land Use

No residential land use is located immediately adjacent to or downgradient of Sites O, P, Q, R
and S; the W.G. Krummrich plant and other industrial facilities in the Sauget area. Residential
areas of Sauget and East St. Louis are separated from this area by other industries or
undeveloped tracts of land. Limited residential areas exist approximately 3,000 feet to the
northeast and southeast of these industrial facilities. Industrial areas exist approximately 2000
feet west of this area, across the Mississippi River, in the City of St. Louis, Missouri, with

residential areas located further to the west.
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2.1.5.4 Waste Disposal Land Use

Historically, Sauget Area 2 and its surroundings were used for waste disposal. Six closed
landfills (Sauget Area 2 Sites P, Q and R and Sauget Area 1 Sites G, H and 1), four closed
sludge lagoons (Sauget Area 2 Site O), a closed tank-truck wash-water lagoon (Sauget Area 1
Site L) and a waste disposal site (Site S) associated with an abandoned solvent reclamation
facility (Resource Recovery Group) are located in the Sauget area. Sauget Area 2 Sites O, P,
Q, R and S are described above in Sections 2.1.2.1, 2.1.2.2, 2.1.2.3, 2.1.2.4 and 2.1.2.5,
respectively; Sauget Area 1 Sites G, H, | and L are described below.

Site G - Site G is located south of Queeny Avenue, east of the Wiese Engineering facility (some
wastes extend underneath the facility), and north of a cultivated field in the Village of Sauget.
Creek Segment B of Dead Creek is located along the eastern boundary of the site. Site G is
approximately 5 acres in size and was operated and served as a disposal area for oil, drums
containing wastes, paper wastes, documents and lab equipment from sometime after 1940 to
the late 1980s. Intermittent dumping continued until 1988, when most of the site was fenced
pursuant to a USEPA removal action under CERCLA. Wastes located on the surface and/or in
the subsurface of Site G spontaneously combusted and/or burned for long periods of time on
several occasions prior to the second removal action conducted at the site by USEPA in 1995.
This removal action involved the excavation of PCB, organics, metals, and dioxin contaminated
soils on and surrounding Site G, solidification of open oil pits on the site, and covering part of
the site (including the excavated contaminated soils) with a clean soil cap approximately 18 to
24 inches thick. Waste was removed up to the foundation of the Wiese Engineering facility,
which is located west of the fenced portion of Site G. The fenced portion of the site is
vegetated. Estimated volume of waste in Site G is 139,715 cubic yards.

Constituents detected in groundwater at Site G, as reported in the 2001 Solutia Report "Sauget
Area 1 EE/CA and RI/FS Support Sampling Ptan Data Report", include:

VOCs SVOCS
Acetone 4-Chloroaniline
Benzene
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Chlorobenzene
1,2-Dichloroethylene
Ethylbenzene
Methylene Chloride
4-methyl-2-Pentanone
Tetrachioroethylene
Toluene
Trichloroethylene
Vinyl Chloride

Xylene

Metals and Inorganics

Arsenic
Barium
Beryllium
Copper
Chromium
Lead
Nickel
Zinc

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2,4-Trichlorobenzene

Phenol
2-Chlorophenol
2,4-Dichlorophenol
2,4,6-Trichlorophenol
Pentachlorophenol

2-Methylphenol
3/4-Methylphenol

bis(2-ethylhexyl)phthalate
di-n-Butylphthalate

Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Site H - Located south of Queeny Avenue, west of Falling Springs Road and west of the Metro
Construction Company property in the Village of Sauget, Site H occupies approximately 5 acres
of land. The southem boundary of Site H is located 400 feet south of the intersection of Nickell
Avenue and Fallings Springs Road. Site H is connected to Site | under Queeny Avenue and
together they were known to be part of the Sauget-Monsanto Landfill, which operated from
approximately 1931 to 1957 [Note: Sauget used to be known as Monsanto until the name of the
village was changed]. Site H is not currently being used and the property is graded and
grass-covered.

Due to the physical connection to Site |, waste disposal at Site H was similar to that at Site 1.
Chemical wastes were disposed of here from approximately 1931 to 1957. Wastes included
drums of solvents, other organics and inorganics, including PCBs, para-Nitroaniline, Chiorine,
Phosphorous Pentasulfide, and Hydrofluosilic Acid. Municipal wastes were also reportedly
disposed of at Site H. The estimated volume of waste in Site H is 168,432 cubic yards.
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Constituents detected in groundwater at Site H, as reported in the 2001 Soutia Report "Sauget
Area 1 EE/CA and RI/FS Support Sampling Plan Data Report", include:

VOCs SVQCS
Acetone 4-Chloroaniline bis(2-ethylhexyl)phthalate
Benzene di-n-Butylphthalate
Chlorobenzene 1,2-Dichlorobenzene di-n-Octylphthalate
Chloroform 1,3-Dichlorobenzene
1,2-Dichloroethylene 1.4-Dichlorobenzene Benzo(a)anthracene
Ethylbenzene 1,2,4-Trichlorobenzene Benzo((g,h,l)perylene
Methylene Chioride Hexachlorobenzene Benzo(a)pyrene
4-methyl-2-Pentanone Fluorene
1.1,2,2-Tetrachloroethane Indeno(1,2,3-cd)pyrene
Tetrachloroethylene Phenol
Toluene 2-Chlorophenol Carbazole
Trichloroethylene 2,4-Dichlorophenol
Vinyl Chloride 2,4, 5-Trichlorophenol Isophorone
Xylene 2,4,6-Trichlorophenol

Pentachlorophenol

Metals and Inorganics
2-Methylphenol

Arsenic

Barium 4 6-dinitro-2-Methylphenol
Cobalt

Chromium Naphthalene

Nickel 2-Chloronaphthalene
Vanadium 2-Methylnaphthalene

Zinc

Site | - Located north of Queeny Avenue, west of Falling Springs Road and south of the Alton &
Southern Railroad in the Village of Sauget, Site | was estimated to occupy approximately 19
acres of land. Former Creek Segment A of Dead Creek borders Site | on the site's western
side. The site is currently graded and covered with crushed stone and used for equipment and
truck parking. Site | was originally used as a sand and gravel pit that received industrial and
municipal wastes. Site | is connected to Site H (see above) under Queeny Avenue and together
they were known to be part of the "Sauget-Monsanto Landfill." The landfill operated from
approximately 1931 to 1957. Site | served as a disposal area for contaminated sediments from
historic dredgings of Dead Creek Segment A.

This site accepted chemical wastes from approximately 1931 to the late 1950s. Municipal
wastes were also disposed of in Site I. Though the causal agent could not be identified, five
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fence-installation contractors went to the hospital after a post-hole auger unexpectedly
encountered a buried drum and brought some of its contents to the surface when the auger was
removed. Four workers were released that day and a fifth was kept overnight for observation
and released the next day. Site | is estimated to contain 680,827 cubic yards of contaminated
wastes and fill material.

Constituents detected in groundwater at Site |, as reported in the 2001 Soutia Report "Sauget
Area 1 EE/CA and RI/FS Support Sampling Plan Data Report”, include:

VOCs SVOCS
Benzene 4-Chloroaniline bis(2-ethylhexyl)phthalate
Chlorobenzene Butylbenzylphthalate
Ethylbenzene 1,2-Dichlorobenzene di-n-Butylphthalate
Toluene 1,3-Dichlorobenzene di-n-Octylphthalate
Xylene 1,4-Dichlorobenzene
1,2,4-Trichlorobenzene Acenapthene
Metals and Inorganics Benzo(a)anthracene
Phenol Benzo(k)fluoranthene
Barium 2-Chlorophenol Benzo((g,h.i)perylene
Chromium 2,4-Dichlorophenol Benzo(a)pyrene
Cobait 2,4,5-Trichlorophenol Chrysene
Copper 2,4,6-Trichlorophenol Dibenzo(a,h)anthracene
Lead Pentachlorophenol Fluoranthene
Molybdenum Indeno(1,2,3-cd)pyrene
Vanadium 2-Methylphenol Napthalene
Zinc 3/4-Methylphenol

n-Nitrosodiphenlyamine 2-Methylinaphthaiene

Site L - Site L is located immediately east of Dead Creek Segment-B and south of the Metro
Construction Company property in the Village of Sauget. Site L is the former location of two
surface impoundments used from approximately 1971 to 1981 for the disposal of wash water
from truck cleaning operations. Drums, drum fragments and uncontained solid waste were
discovered in Site L test trenches during the EE/CA investigation (O'Brien & Gere, 2000). This
site is now covered by black cinders and is used for equipment storage. The volume of
contaminated fill material in Site L is 18,069 cubic yards.
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Constituents detected in groundwater at Site |, as reported in the 2001 Soutia Report "Sauget
Area 1 EE/CA and RI/FS Support Sampling Plan Data Report", include:

Metals VOCs

Arsenic Benzene

Barium Chlorobenzene
Cadmium Chloroform
Chromium Methylene Chloride\
Cobalt Trichloroethylene
Copper Xylene

Lead

Molybdenum SvVOoCs

Nickel 2-Chlorophenol
Selenium 2,4-Dichlorophenol
Vanadium 3/4-Methyiphenol
Zinc

2.1.5.5 Waste Treatment Land Use

Resource Recovery Group - The Resource Recovery Group solvent reclamation facility was
shut down and subject to a USEPA emergency response action in 2001. From 1930 to 1962,
this site and the area around it was used as a railroad repair yard, complete with roundhouse
and terminal. In 1962, Joseph Reidy began operating a crude oil topping plant at the site.
Products derived from this operation included white gas, distillate fuel oils, and residual bottoms
materials. Oil tank bottoms and white gas were disposed to the ground on site. Clayton
Chemical began solvent reclamation in the mid 1960s and continued until 1978. In 1983, IEPA
modified the site's permit to allow acceptance and distillation of the following spent solvents:

e Spent halogentated-solvents including Tetrachioroethylene;
Trichloroethylene; 1,1,1-Trichlroethane and Methylene Chloride;

e Spent nonhalogenated-solvents including Xylene, Acetone, Ethyl Acetate,
Toluene and Methyl Ethyl Ketone; and

e Spent high-flash point, nonhalogenated solvents including Mineral Spirits,
Glycol Ether and heavy Naptha.

All spent solvents were to have a minimum solvent content of 30 percent. F001, F002, FO03
and FO05 wastes and other siudges and still bottoms were excluded. Clayton Chemical was
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sold to Emerald Environmental in December 1993 and later renamed the Resource Recovery

Group.

Onyx Environmental Services - An operating hazardous waste incineration facility, Onyx
Environmental Services, is located in the area. Trade Waste Incineration (TWI), now Onyx
Environmental Services, began by operating a hazardous waste incinerator on the Clayton
Chemical property in 1980. Operations were relocated to their current site in 1983 after the
property was purchased from the lllinois Central Gulf Railroad. Onyx currently operates three

hazardous waste incinerators at this facility.

2.1.5.6 Wastewater Treatment Land Use

Two active wastewater treatment plants, the Village of Sauget PChem Plant and the American
Bottoms Regional Treatment Facility, are located in this area. The Village of Sauget, lllinois
owns and operates the Physical/Chemical Wastewater Treatment Plant (PChem Plant) and the
American Bottoms Regional Wastewater Treatment Facility (ABRTF). The ABRTF, brought on
line in 1986, provides both primary and secondary treatment for its regional service area.
Activated sludge biological treatment is used for primary treatment and aerated lagoons with
powdered activated carbon addition are used for secondary treatment. It also provides
secondary treatment for effluent from the PChem Plant. The PChem Plant provides primary
treatment for Village wastewater that consists primarily of industrial wastewater. ABRTF
discharges treated effluent to the Mississippi River at River Mile 178 (NPDES Permit No.
IL0065145). Treated effluent is discharged through a 100 ft. long multi-port diffuser located 100
feet from shore just north of Sauget Area 2 Site R.

2.1.6 Sensitive Ecosystems
2.1.6.1 Threatened and Endangered Species
There are two federally listed endangered species that can potentially be found at (or adjacent

to) the Sauget Area Sites: 1) the Indiana bat (Myotis sodalis) and 2) the pallid sturgeon
(Scaphirhynchus albus). One federally listed threatened species recorded in St. Clair County is
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the decurrent false aster (Boltonia decurrens). A federally listed species that is known to winter
in the region and identified in the area is the bald eagle (Haliaeetus leucocephalus). The bald
eagle was recently upgraded to threatened status from endangered by the USFWS.

Several state-listed bird species are likely to utilize the Sauget Area 2 Sites including the: black-
crowned night heron (Nycticorax nycticorax), little blue heron (Egretta caerulea), snowy egret
(Egretta thula), great egret (Casmerodius albus) and pied-billed grebe (Podilymbus podiceps).
The great egret and pied-billed grebe are listed as threatened by the State of lllinois; the other
three species are listed as endangered by the State. Only the black-crowned night heron has
been sighted within two miles of the Sites.

Additionally, there are 18 federally or state (either lllinois or Missouri) listed fish species that
have been historically shown to be present in the main stem of the Mississippi River in the
region of the Sites. Those species include:

Alabama shad Alosa alabamae highfin carpsucker  Carpiodes velifer
alligator gar Atractosteus spatula lowa darter Etheostoma exile
bigeye shiner Notropis boops lake sturgeon Acipenser fulvescens
blacknose shiner Notropis heterolepis mooneye Hiodon tergisus
brown bullhead Ameiurus nebulosus northern pike Esox lucius
central mudminnow  Umbra limi pallid sturgeon Scaphirhynchus albus
crystal darter Crystallaria asprelfa sicklefin chub Macrhybopsis meeki
fiathead chub Platygobio gracilis sturgeon chub Macrhybopsis gelida
greater redhorse Moxostoma trout-perch Percopsis
valenciennesi omiscomaycus

2.1.6.2 Sensitive Habitats

Sensitive habitats include those ecological systems that support endangered or threatened
species (either federally or state listed) or support wetlands. Given the lack of endangered or
threatened species that are expected to be found on the Sites, habitat to support these species
is not expected to be present. A pair of bald eagles attempted to nest on the southemn end of
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Arsenal Island, south of the Sites, in 1993. While the pair failed in their first attempt, it is not
know whether later attempts were successful. A nest was observed in 1996, but it did not

appear to be in use.

A review of the National Wetland Inventory (NWI) map for the Sites, prepared by the U.S. Fish
and Wildlife Service, indicates that a substantial portion of the Source Areas P and Q are
categorized as wetlands. These wetlands are listed as palustrine wetlands, dominated by
deciduous forests, shrub/scrub plant species, or emergent plant species. Palustrine wetlands
are bounded by uplands or any other type of wetlands and may be situated shoreward of lakes,
river channels or in floodplains. Shrubs are woody plant species ranging from 3 to 20 feet in
height. Emergent plants are those species in which at least a portion of the foliage and all of the
reproductive structures extend above the surface of any standing water. Typical of this type of
plant include cattails (Typha sp.), common reed (Phragmites australis), rushes (Juncus sp.) and
sedges (Carex sp.). Emergents are usually found in shallow water or on saturated soils.

2.1.7 Meteorology/Climatology

The National Climatic Data Center (NCDC) describes the areas' climate as modified continental,
subject to four-season climate changes without the undue hardship of prolonged periods of
extreme heat or high humidity. To the south is the warm, moist air of the Guif of Mexico; and to
the north, in Canada, is a region of cold air masses. The convergence of air masses from these
sources, and the conflict on the frontal zones where they come together, produce a variety of
weather conditions, none of which are likely to persist for any great length of time.

Winters are brisk and seldom severe. Records since 1870 show that the temperature drops to
zero degrees Fahrenheit (0°F) or below on average two to three days per year. The area stays
at or below 32°F for less than 25 days in most years. Average snowfall for the area is a little
over 18 inches per winter season. Snowfall of an inch or more is received on five to ten days in
most years. The long-term record for the St. Louis area (since 1870) indicates that
temperatures of 90°F or higher occur on about 35 to 40 days per year, and extremely hot days

of 100°F or more are expected no more than five days per year.
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The normal annual precipitation for the area is slightly less than 34 inches. The winter months
are the driest, with an average total of about six (6) inches of precipitation. The spring months
of March through May are normally the wettest with normal precipitation of just under 10.5
inches.

2.2 Groundwater Fate and Transport

2.2.1 Groundwater Flow Direction

During low river stage conditions, groundwater at Sauget Area 2 flows from east to west and
discharges to the Mississippi River, the natural discharge point for groundwater in the American
Bottoms aquifer. For example, in October 2001 groundwater elevations in the Middle
Hydrogeologic Unit were 394 ft MSL at Route 3 (Mississippi Avenue) and 389 ft. MSL at the
downgradient limit of Site R when the average river elevation was 390 ft MSL. When flood
stage occurs in the Mississippi River, flow reverses. For example, in November 1985 river
stage was 32 to 33 feet above the USACE datum (low flow river stage is 5 to 7 feet above this
datum). Groundwater elevation in the Middle Hydrogeologic Unit at the downgradient edge of
Site R was 406 ft. MSL and 394 ft. MSL at Route 3. Under these conditions, groundwater flow
was from west to east for a distance of approximately 4,500 feet.

A 1993 Geraghty & Miller report on groundwater flow conditions in the area from the W.G.
Krummrich plant to Sauget Area 2 Site R is included in Volume Il. Groundwater flow conditions
were also modeled by Geraghty & Miller in 1893 and these results are included in Volume Hi.

2.2.2 Groundwater Flow Rate

Groundwater flow velocity is on the order of 0.02 feet per day (7 feet per year), 4 feet per day
(1,500 feet per year) and 6 feet per day (2,200 feet per year), respectively, in the Shallow
Hydrogeologic Unit, the Middle Hydrogeologic Unit and the Deep Hydrogeologic Unit. Geraghty
& Miller estimated that 795,000 gallons per day (550 gallons per minute) of groundwater was
discharging to surface water downgradient of Site R.
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2.2.3 Contaminant Fate and Transport

Groundwater flow velocity is on the order of 0.02 feet per day (7 feet per year), 4 feet per day
(1,500 feet per year) and 6 feet per day (2,200 feet per year), respectively, in the Shallow
Hydrogeologic Unit, the Middle Hydrogeologic Unit and the Deep Hydrogeologic Unit. With
groundwater flow rates of 4 to 6 feet per day, constituents migrating in the MHU and DHU could
reach the Mississippi River in time periods as short as approximately 40 days and 25 days,
respectively. Processes such as dispersion, dilution, biodegradation, adsorption, precipitation,
etc. will retard or slow the movement of site-related constituents migrating toward the
Mississippi River in the MHU and DHU. However, it is unlikely that these processes have much
of an effect given the high groundwater flow velocities in the MHU and DHU and the short
distance from Site R to the river.

2.2.4 Contaminant Characteristics

A wide-range of constituents is present in groundwater at the Sauget Area 2 Sites. Constituents

mobile in the groundwater system at Sauget Area 2 include:

VOCs SVOCs

Acetone Acenapthylene Dimethylphenol

Benzene Aniline Di-n-butylphthalate
Bromoform Benzo(a)pyrene Di-n-octylphthalate
2-Butanone Benzo(k)fluoranthene Fluouranthene
Chlorobenzene Benzoic Acid Hexachlorocylopentadiene
Chloroethane Benzyl Alcohol MethylNaphthalene
Chloroform Bis(2-choroethoxy)methane Methylphenol
Dichloroethane Bis(2-chloroethyl)ether Naphthalene
Dichloroethylene Bis(2-ethylhexyl)phthalate Nitrobenzene

Ethyl Benzene Bis(2-chloroisopropyl)ether Nitrochlorobenzene
Methylene Chloride Chloroaniline Nitrodiphenylamine
4-methyl-2-Pentanone 4-chloro-3-methylphenol Nitrophenol
Trichloroethane Chlorophenol n-Nitrosodiphenylamine
Trichloroethylene Chrysene Pentachlorophenol
Tetrachloroethane Dichlorobenzene Phenol

Toluene Dichlorobenzidine Pyrene

Vinyl Chloride Dichlorophenol Trichiorophenol

Xylenes
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Arsenic Chromium Nickel

Barium Cobait Vanadium

Cadmium Lead Zinc

Estimated mass loading to the Mississippi downgradient of Sauget Area 2 Sites O, Q (Dog Leg),
R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial
facilities in the Sauget area is 220,000 kg/yr (484,000 pounds per year) or 603 kg/day (1,327
pounds per day). This is lower than USEPA's estimate of 680,000 kg/year (1,496,000 pounds
per year). Since the Agency did not provide the basis determining of mass loading in its
November 14, 2001 Notification of Additional Work, it is not possible to reconcile the difference
between these two estimates.

2.3 Previous Removal and Remedial Actions

2.3.1 Site O

In 1980, the Village of Sauget closed four clarifier sludge lagoons at Site O by stabilizing the
sludge with lime and covering it with approximately two feet of clean, low-permeability soil.
Currently, the lagoons are vegetated.

2.3.2 SiteR

In 1979, Monsanto completed the installation of a clay cover on Site R to cover waste, limit
infiltration through the landfill, and prevent direct contact with fill material. The cover’s thickness
ranges from 2 feet to approximately 8 feet. in 1985, Monsanto installed a 2,250-foot long rock
revetment along the east bank of the Mississippi River adjacent to Site R. The purpose of the
stabilization project was to prevent further erosion of the riverbank and thereby minimize
potential for the release of waste material from the landfill. During the 1993 flood, Site R was
flooded but the clay cap was not overtopped. No erosion of the riverbank or cap resulted from
this flood.

July 3, 2003 File SR070303 Page 2 - 25



Amended Focused Feasibllity Study
Interim Groundwater Remedy
Sauget Area 2 Sites 0, Q,Rand § SITES CHARACTERIZATION

On February 13, 1992, the State of lllinois and Monsanto signed a consent decree entered in St.
Clair County Circuit Court requiring further remedial investigations and feasibility studies to be
conducted by Monsanto on Site R. The results of the Remedial Investigation/Feasibility Study
were submitted to lllinois EPA in 1994. Solutia made a good faith offer to the IEPA to install an
engineered cap and a leachate recovery system in 1997.

2.3.3 Site Q

USEPA initiated a removal action at Site Q on October 18, 1999. The ERRS contractor began
to excavate site wastes on October 26, 1999 from eight excavation areas of various sizes on
approximately 25-acres of site property. Two waste streams were developed based upon
analytical results of the separate waste piles: 1) a low-level PCB waste stream with soil
concentrations less than 50 ppm) that was shipped via truck to the Milam Recycling and
Disposal Facility located in East St. Louis, lllinois and 2) a PCB waste stream with soil/debris
containing greatet than 50 ppm PCBs that was shipped via rail car to the Safety-Kleen Lone &
Grassy Mountain facility, located in Waynoka, Oklahoma. One hundred sixty three trucks, each
containing approximately 20 tons of low-level PCB waste, were shipped to the Milam disposal
facility. One hundred forty one rail cars, each containing approximately 90 tons of PCB waste,
were shipped to the Lone Mountain facility. Drums excavated on site were crushed and added
to either waste stream. Excavated drums that were void of waste material were added to either
PCB waste stream; drums that contained waste were added to the greater 50 ppm PCB waste

stream.

On April 5, 2000, removal of site wastes was completed. Approximately 17,032 tons of waste
and 3,271 drums were removed from the site. Due to limited resources and the amount of
contamination, this removal action did not address all of the contaminants present on the site.
As a result, municipal waste is visible on limited portions of the site.

2.4 Source, Nature and Extent of Contamination

In January and May 2000, Solutia collected groundwater samples from selected existing
monitoring wells to determine the areal and vertical distribution of VOCs and SVOCs in
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groundwater between its W.G. Krummrich (WGK) plant and the Mississippi River. Total VOC
and Total SVOC concentrations were plotted and contoured for the Shallow Hydrogeologic Unit
(SHU), Middie Hydrogeologic Unit (MHU) and Deep Hydrogeologic Unit (DHU) and the results
are presented in the following figures:

Figure 2-7  Total VOC Concentrations, Shallow Hydrogeologic Unit
Figure 2-8  Total VOC Concentrations, Middie Hydrogeologic Unit
Figure 2-9  Total VOC Concentrations, Deep Hydrogeologic Unit
Figure 2-10  Total SVOC Concentrations, Shallow Hydrogeologic Unit
Figure 2-11  Total SVOC Concentrations, Middle Hydrogeologic Unit
Figure 2-12 Total SVOC Concentrations, Deep Hydrogeologic Unit
Figure 2-13  Impact of Historical W.G. Krummrich Operations on
Groundwater Quality

Based on these isoconcentration plots, VOCs and SVOCs are present in groundwater from the
Mississippi River to the WGK plant. Three concentration highs are evident on Figures 2-7 to 2-
12: 1) one at Sauget Area 2 Sites R and Q (Dog Leg) immediately adjacent to the Mississippi
River, 2) anocther at the location of Sauget Area 2 Sites O and S and 3) a third at the W.G.
Krummrich plant. A review of historical data for Sites O, Q, R and S and current data for the
W.G. Krummrich plant indicates that these concentration highs are most likely due to the
migration of leachate and/or liquid waste from the various industrial disposal sites and
dissolution of DNAPL trapped on and in the aquifer matrix beneath these sites.

241 Site R and Site Q (Dog Leg) Area

VOCs and SVOCs detected at Site R are summarized below:

Constituents detected in groundwater at Site R include:

VOCs SVOCs_

Acetone Aniline 3-Methylphenol
Benzene 2-Chloroaniline 4-Methyiphenol
Bromoform 3-Chloroaniline 2,4-Dimethyiphenol
2-Butanone 4-Chloroaniline 4-chloro-3-Methyiphenol
Chlorobenzene 2-Nitroaniline

Chloroethane 4-Nitroaniline 4-Nitrophenol
Chloroform
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Chloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
Ethylbenzene
trans-1,2-Dichloroethene
Methylene Chloride
4-methyl-2-Pentanone
1,1,2,2-Tetrachloroethane
Tetrachioroethene
Toluene
1,1,1-Trichloroethane
Trichloroethene

Vinyl Chloride

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

1,2,4-Trichlorobenzene

Nitrobenzene
2-Nitrochlorobenzene
3-Nitrochlorobenzene

4-Nitrochlorobenzene

Phenol
2-Chorophenol
4-Chlorophenol
2,4-Dichlorophenol
2,4,6-Trichlorophenol

Constituents detected in groundwater at Site Q include:

Naphthalene
2-ChloroNaphthalene

Benzoic Acid

Benzyl Alcohol
bis(2-chloroethoxy)Methane
bis(2-ethylhexyl)Phthalate
Chrysene

Fluoranthene
4-Nitrodiphenylamine
n-Nitrosodiphenyamine
Pyrene

VOCs SVOCs
Benzene 4-Chloroaniline
Chlorobenzene

1,2-Dichloroethane Phenol
2-Hexanone 2-Chlorophenol

4-methyl-2-Pentanone
Toluene

Metals and inorganics

2, 4-Dichlorophenol
2,4,6-Trichlorophenol
Pentachlorophenol

Arsenic

Cyanide

4-Methyiphenol
2,4-Dimethylphenol

2-Nitroaniline

Acenaphthylene

Given the history of waste disposal at these sites, detected groundwater concentrations at these

Sites are most probably the resuit of migration of leachate from the waste materials to and

through the aquifer and the dissolution of DNAPL trapped on the aquifer matrix and/or pore

spaces.
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Groundwater data collected at Site R in January and May 2000, and presented in Figures 2-7 to
2-12, indicate that the maximum Total VOC and SVOC concentrations at Site R are 74,600 ug/l
and 6,760,000 ug/l, respectively. Total VOC concentration highs in the SHU, MHU and DHU
are located in the northern half, northern two thirds and the extreme northern end of Site R,
respectively, while the Total SVOC concentration highs are located in the central portions of Site
R for all three of these hydrogeologic units.

These January and May 2000 groundwater data indicate there is a distinct vertical stratification
of Total VOC and Total SVOC concentrations at Site R with concentrations decreasing with

depth:

Total VOC Concentration Total SVOC Concentration

(ppb) (ppb)
Shallow Hydrogeologic Unit 74,600 6,760,000
Middle Hydrogeologic Unit 47,210 1,529,000
Deep Hydrogeologic Unit 1,950 34,800

This distinct vertical concentration gradient, with the highest detected concentrations in the
upper portions of the saturated zone, indicates that the waste material and/or DNAPL in the
SHU s still acting as source that impacts groundwater quality. As discussed in Section 2.2,
constituents that enter the Middle Hydrogeologic and the Deep Hydrogeologic Unit can be
transported to the Mississippi River in time periods as short as 25 to 40 days.

Total SVOC concentrations of 6,760,000 in the SHU and 1,529,000 in the MHU indicate that
DNAPL is probably present in the aquifer. Dissolution of DNAPL coating the aquifer matrix or
trapped in aquifer pore spaces will act as a long-term, continuous source of impacted

groundwater.

Groundwater data collected during pre-design investigations performed in July 2001 to collect
design information for a groundwater extraction system downgradient of Site R, the following
vertical distribution of Total SVOCs was found at two potential extraction well locations at the
downgradient boundary of Site R:
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Total SVOC Concentrations (ppb)
Depth Below Proposed Groundwater Proposed Groundwater
Ground Surface Extraction Well 1 Extraction Well 2
(feet)

Shallow Hydrogeologic Unit
20 12 NS
30 1,042,800 146
40 NS 12,470
50 156,000 404,010

Middle Hydrogeologic Unit
60 125,600 172,320
70 158,300 64,640
80 90,000 84,300

Deep Hydrogeologic Unit
90 203,520 24,926
100 77,140 21,810 ¢
110 107,400
120 77,840 ¢

Notes: 1) Sample at termination depth of 116 ft BGS
2) Sample at termination depth of 98 ft BGS

Vertical stratification of SVOCs is also apparent from data collected at the location of Proposed
Groundwater Extraction Well 2, with the highest concentrations in the Shallow Hydrogeologic
Unit, lower concentrations in the Middle Hydrogeologic Unit and lowest in the Deep
Hydrogeologic Unit. This vertical distribution pattern is different in Proposed Groundwater
Extraction Well 1 where Total SVOC concentrations do not decrease with depth between the
MHU and the DHU. While it is difficult to know with certainty the reason for this difference in
vertical distribution between these two proposed well locations, it may be due to the presence of
DNAPL at the bottom of aquifer. Proposed Groundwater Extraction Well 1 was located 650 feet
south of the north end of Site R. As discussed above, Total VOC and SVOC highs in the SHU,
MHU and DHU are located in the northern two thirds of Site R. With a history of both solid and
liquid waste disposal that allegedly started at the north end of Site R and continued to the south,
it seems reasonable to expect the presence of DNAPL beneath and downgradient of this portion
of Site R.

2.4.2 Site O and Site S Area
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Constituents detected in groundwater at Site O include:

VOCs SVOCs Metals
Benzene 4-Chloroaniline Arsenic
2-Butanone 1,2-Dichlorobenzene Cadmium
Chiorobenzene 1,4-Dichlorobenzene Lead
trans-1,2-Dichloroethene 4-Methylphenol

Methylene Chloride Phenol

4-methyl-2-Pentanone
1.1,2,2-Tetrachoroethane
Tetrachloroethene
Toluene

Trichloroethene

No groundwater data is available for Site S.

The groundwater concentration highs at the Site O and Site S area are not as apparent on
Figures 2-7 through 2-12 as they are on Figures 2-25 to 2-28. Therefore, the following
discussion is based on the data shown on Figures 2-25 to 2-28 which were compiled by Ecology
and Environment and included in the 1998 Sauget Area 2 Data Tables/Maps Report. These
maps, which are listed below, do not give actual concentrations but do show where
concentrations highs are located.

Figure 2-25 Total VOC Concentrations, Shallow Wells
Figure 2-26  Total VOC Concentrations, Intermediate/Deep Wells
Figure 2-27 Total BNA Concentrations, Shallow Wells
Figure 2-28 Total BNA Concentrations, Intermediate/Deep Wells

in the Shallow Hydrogeologic Unit, there are two Total VOC concentration highs: 1) the western
half of Site O and 2) downgradient of the Village of Sauget PChem Plant. There is only one
Total VOC concentration high in the ﬂl’ddlelDeep Hydrogeologic Unit and it is located
downgradient of the PChem Plant. Total BNA concentrations highs are located in the same
areas in both the Shailow and the Middle/Deep Hydrogeologic Units.

2.4.3 Sauget Industrial Facilities
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The Sauget area has been home to numerous industrial facilities over the years. While the
nature and extent of contamination at those facilities, and their impact on groundwater in the
area included in this Focused Feasiblity Study, is currently unknown, impacted groundwater is
expected to be present at most if not all of these facilities. Constituents mobile in groundwater
at the W.G. Krummrich plant have been studied. The following have been found in
concentrations higher than the IEPA Tiered Approach to Cleanup Objectives (TACO) Tier 1
Industrial Criteria, are listed below:

VOCs SVOCs

Benzene Chloroaniline Nitrobipheny!
Chlorobenzene Chlorophenol Nitrophenol
1,2-Dichloroethene Dichlorobenzene Pentachlorophenol
Ethylbenzene Dichlorophenol Phenol

Methyl Isobutyl Ketone Naphthalene Trichlorobenzene
Methylene Chloride Nitroaniline Trichlorophenol
Toluene Nitrobenzene

1,1,1-Trichloroethane

Xylene

Vinyl Chloride

2.5 Analytical Data

2.5.1 Mississippi River

2.5.1.1 ABRTF Aquatic Habitat Assessment

in 1890, the Advent Group of Brentwood, Tennessee completed an aquatic habitat assessment
in the Mississippi River for the American Bottoms Regional Wastewater Treatment Facility
(Aquatic Habitat Assessment, Mississippi River near Sauget, lllinois, March 1990). This study
was performed to examine the aquatic habitat and aquatic macroinvertebrate populations in the
area downstream of a proposed multi-port diffuser.

The American Bottoms Regional Wastewater Treatment Facility (American Bottoms) is located
in Sauget, lllinois. The facility receives both industrial and municipal wastes for physical and
biological treatment prior to discharge of the treated effluent. The facilty has a National
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Pollutant Discharge Elimination System (NPDES) Permit to discharge these treated effluents
into the Mississippi River at Mississippi River Mile (MRM) 178.2. A multiport high-rate diffuser
has been designed to provide best engineering technology for dispersion of the effluent in the
Mississippi River. The purpose of this study was to examine the aquatic habitat in the
Mississippi River downstream from the proposed diffuser location. This assessment was

developed using information in EPA's Technical Support Manual. Waterbody Surveys and
Assessments for Conducting Use Attainability Analyses.

Physical characteristics of the water body are the primary influence in determining aquatic
habitat. These physical factors include flow (depth and velocity), temperature, substrate
composition, suspended solids, and structure. Examples of structure or cover include rocks, rip-
rap, logs, brush, vegetation (in-stream or riparian), roots, snags, pools, shadows, barge
anchoring cells, etc. Additional physical/chemical factors such as turbidity, hardness, pH and
the dissolved solids concentration can also affect habitat suitability. In addition to examining
chemical/physical characteristics of the area, aquatic macroinvertebrates were examined to
provide baseline information on the macroinvertebrate populations present. The study area
ranged from approximately 100 ft upstream from the existing outfall to 2,000 ft downstream.
The study was performed during the week of January 8, 1990.

Structure was visually surveyed and recorded during the field study. The projected path of the
plume from the proposed diffuser based on modeling projections and River currents is shown in
Figure 2-14. A visual summary of the habitat observations is presented in Figure 2-15. The
shoreline immediately upstream (50 ft) from the outfall to about 600 ft downstream consisted
primarily of sand, with rip-rap located along the shore at the outfall. From 600 to 1,000 ft
downstream, the shoreline was predominantly rip-rap, with some sand. An exposed "sunken"
barge was located beginning about 1,300 ft and extending to about 1,500 ft downstream, laying
parallel to the shore. An old pier or "wing dam" is located at about 1,500 ft downstream. This
wing dam has a number of old wooden pilings ranging to about 1 to 3 ft in height. During the
field study, the wing dam was exposed (extended above the water line) for about 300 ft from
shore. Upstream of the wing dam, the structure consists of five barge mooring cells. Two of the
cells were upstream of the outfall. The three remaining cells were located approximately 200 ft
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from shore at about 0 to 300 ft downstream from the discharge. None of the potential structure
identified was expected to be in the direct influence of the mixing zone.

Particle size analysis of substrate samples indicated the bottom of the river consisted primarily
of fine to coarse sand, with some silt in the near-shore areas. A notable lack of benthic
invertebrates was indicated. In all substrate samples examined in the field or laboratory, only a
single chironomid, two oligochaetes, and a snail (Family Physidae) were observed. No
additional quantitative analysis was performed on these samples. A large number of caddis fly
(Tricoptera) cases were observed along the wind dam and attached to rip-rap along the
shoreline both upstream and downstream from the outfall. Organisms collected from this area
were subsequently identified to be Hydropsyche orris, or Hydropsyche bidens. These species
are associated with large rivers and appear to be able to survive siltation better than most
Hydropsyche species. Both are often collected where there is a high silt load and high
concentration of suspended organic substrates. The individual larval retreats and pupal cases
at times stack on top of one another. Pupal cases are constructed predominantly of secreted
substances with sand grains attached. The case type and stacking characteristics were
observed at the Sauget site at the wing dam. Table 2-1 summarized those organisms collected
and identified during the field study.

The proposed placement of the diffuser was in an area that will not adversely effect aquatic
habitat. Title 35, Subtitle C, Chapter |, Section 301.102 of the lllinois Administrative Code (IAC)
stipulated the following limitations with regard to aquatic habitat in any receiving waters in which
a mixing zone is allowed:

B Mixing is not allowed in waters which include a tributary stream entrance if
such mixing occludes the tributary mouth or otherwise restricts the movement
of aquatic life into or out of the tributary;

B Mixing is not allowed in waters adjacent to bathing, bank fishing areas, boat
ramps or dockages or any other public access area; and

B Mixing is not allowed in waters containing mussel beds, endangered species
habitat, fish spawning areas, areas of important aquatic life habitat, or any
other natural features vital to the well being of aquatic life in such a manner
that the maintenance of aquatic life in the body of water as a whole would be
adversely affected.
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No tributary streams entered the Mississippi River within 2,000 ft downstream from the
ABRWT facility outfall. In addition, no public bathing, bank fishing areas, boat ramps or
dockages occur within 2,000 ft downstream from the facility.

There were no mussel beds evident during the habitat assessment study. The substrate
in the area of the project diffuser mixing plume consisted entirely of sand. This type of
substrate, particularly when located in an off-shore area with no structure or cover, is not
a productive biological habitat. In addition, only four benthic macroinvertebrate
specimens were observed in 45 sediment samples collected, supporting evidence that
the substrate was poor habitat for benthic organisms. None of the macroinvertebrates
collected were threatened or endangered species.

A submerged log upstream from the present outfall, rip-rap along the shore, five barge
cells, and the wing dam located about 1,500 ft downstream were found to be the only
significant habitat in this area. These structures are in areas outside the proposed

mixing zone.

Habitat characteristics observed during the field investigation in the area immediately
upstream and downstream of the proposed diffuser are summarized in Table 2-2.

This assessment concluded that the maintenance of aquatic life in the river as a whole
would not be adversely affected by the ABRTF diffuser because of:

o Depths, velocities, substrate, and lack of structure in the projected diffuser plume,
and,
o Diffuser design preventing organisms from entering the area of immediate mixing.

2.5.1.2 ABRTF Biological Assessment

The Advent Group conducted another river study for the American Bottoms Regional
Wastewater Treatment Facility in 1996 (Biological Assessment of the Mississippi River Near
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Sauget, lllinois, April 1996). This study was conducted for the Village of Sauget in order to
meet the requirements of a 1992 Consent Decree with USEPA and IEPA. ABRTF was
required to conduct a biological study in the area affected by or within the plume of the ABRTF
discharge as well as the near shore and wing dam areas. As outlined in the Consent Decree,
the biological study was to:

e Examine fish populations present in the study area during one sampling
event between July and October in 1994 or 1995:

e Characterize the substrate on the downstream side of the wing dam and
southward along the shore between a distance of 1,600 ft and 2,000 ft from
the diffuser; and

e Evaluate the macroinvertebrate community within the plume of the ABRTF
discharge.

This assessment of water quality and biological conditions was conducted from September 19,
1994 to September 21, 1994 in accordance with a work plan approved by USEPA and IEPA.
Specific objectives of the study were to:

e Collect 72 sediment samples at 18 locations for use in examining the
macroinvertebrate community and characterizing the habitat and substrate
present just upstream of the diffuser and on the downstream side of the wing
dam,;

o Characterize aquatic habitats present south along the shore between a
distance of 1,600 and 2,000 ft from the diffuser;

o Characterize and describe the fish populations present in the near shore and
wing dam sections of the diffuser study area and with 2,000 ft downstream of

the diffuser; and

¢ Collect various physical and chemical water quality measurements.

In accordance with the Consent Decree, sampling transects were established approximately
100 ft upstream of the diffuser and at 1,600; 1,700; 1,800; 1,900 and 2,000 ft downstream of the
diffuser (Figures 2-16, 2-17 and 2-18). Sampling stations were located 30 ft, 150 ft and 300 ft
from the left edge of water on each transect. Water velocity readings taken at 0.2, 0.6 and 0.8
of total water depth indicated velocity ranges from 0 to 2.02 ft/sec in the study area. Highest
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water velocities occurred at sampling stations located 300 ft offshore. Velocity values at a given
sampling station were did not vary much with depth. Temperature, dissolved oxygen,
conductivity and pH showed little variability with water depth or distance from shore. Relatively
low Secchi disk values of 8 to 13 inches reflect the high turbidity and concomitant poor light
penetration into study area waters.

Based on the results of conductivity data, effluent was present in the area of the wing dam
during the study. Conductivity increased by approximately 30 to 130 micromhos/cm
downstream of the discharge. Except for conductivity, no differences were observed in general
water quality characteristics of waters upstream and downstream of the effluent discharge.

Sediment sampling indicated that highly diverse bottom substrate is present throughout the
study area ranging from fine, silty materials to rock/cobble substrates (Tables 2-3 and 2-4).
Sand was the predominant substrate. Although the bottom substrate varied considerably, from
essentially 100% sand to 100% gravel at the sampling stations, substrate upstream of the wing
dam, especially in near-shore areas, was predominantly sand. Based on visual observations,
some sediments were "mucky” and "silty” in nature. These sediments were generally present in
areas of very low water velocity where fine materials with apparently higher levels of organic
carbon were accumulated. Sediments at many locations consisted primarily of sand (over
90%). Although not present in many near-ghore areas, except immediately adjacent to the rip-
rap bank, gravel was a primary component of the substrate at locations further offshore.

Changes in bottom topography were observed throughout the study area but the wing dam and
the sunken barges were the only notable habitat. They were also the only notable cover in the
study area that would attract fish. The cover present at the rocky wing dam extending above
the water's surface consists of the wing dam and wooden posts along its downstream side. Rip-
rap was present in some areas of the wing dam while other bottom substrates in the area are
aimost entirely composed of sand. Still other areas of the wing dam possess small areas of
rock and cobble substrate.

At the time of the study, an area of shallow water, approximately one foot deep, was present
between the wing dam and the left edge of water. This area consisted of small riffles resulting
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from water running over the rocky bottom substrate. Good benthic-macroinvertebrate habitat
was provided by the many crevices and areas of loose rock which created shelter as well as
dwelling and feeding sites for such organisms. Water velocity in this area averaged 1.93 ft/sec
while average water velocities around the wing dam ranged from 0.02 to 2.62 ft/sec.

The changes in bottom composition, presence of above water structures and the steep depth
and current gradients caused by the wing dam provide the best structure and cover for fish in
the entire study area. Additionally, a sunken barge present upstream, and approximately 100 ft
farther from the left edge of water that the wing dam, provides additional cover.

Organisms primarily represented at the sampling stations were the aquatic life stages of various
insects (midges, caddis flies, may flies, beetles, dragon flies and damsel flies), aithough aquatic
worms (Oligochaetes), snails (Gastropods) and clams (Pelycepods) were also present. Insects
dominated the macroinvertebrate fauna both upstream and downstream of the discharge with
midges and caddis flies comprising the majority of the organisms at most locations. Caddis fly
and may fly species, organisms considered by USEPA to be intolerant to degraded water
quality, were collected from sites downstream of the effluent discharge.

More taxa and a higher abundance of macroinvertebrates were observed in this study than in
1990. However, macroinvertebrate richness and abundance were low in the near-shore area of
the wing dam as well as in near-shore areas upstream of the effluent discharge. The relatively
low richness and abundance of macroinvertebrates in good-quality habitats likely reflects the
nature of benthic communities in big-river systems such as the Mississippi River near St. Louis.
Both the abundance and richness of macroinvertebrates generally increased with increased
distance from shore along transects upstream and downstream of the discharge. This likely
reflects improved habitat quality with distance from the shore as increased proportions of gravel
were often found in samples collected farther from shore. Similar macroinvertebrates were
observed in near-shore areas upstream and downstream of the discharge when benthic
substrate composition was similar. The highest abundance and diversity of organisms were
observed at stations located approximately 300 ft from shore and downstream of the effluent

discharge.
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In summary, macroinvertebrate data indicated that a variety of organisms were present
throughout the study area. The macroinvertebrate community was generally dominated by
insects aithough clams, snails and aquatic worms were also present. No clear pattemns in
species composition or numbers were evident for samples collected from upstream as
compared to downstream of the discharge. However, higher richness of individuals as well as
taxa were present in samples collected from sites 300 ft from shore as opposed to sites 30 ft or
150 ft from shore. This is likely due to the higher proportions of gravel composing the substrate
at locations 300 ft from shore. Higher numbers of individuals and taxa were present in samples
collected downstream of the outfall as opposed to upstream of the outfall. These differences
are also likely due to habitat composition. The presence of the wing dam and the associated
rocks and gravel and changes in bottom substrate improved the quality of benthic habitat.
Organisms considered to indicate "acceptable” water quality were present in samples collected
from upstream and downstream of the effluent discharge. Overall, no deleterious impacts to
macroinvertebrates appeared to be occurring as a result of the effluent discharge.

Overall, with the exception of changes in bottom topography, the fish-attracting habitat upstream
of the wing dam was quite limited and the bottom appears to be barren and primarily sand.
However, water quality conditions in this area appear to be quite suitable for habitation by fish.
A total of 12 different fish species were collected in the study area. In order of abundance they

were:
Number of
Common Name Species Name Individuals
Gizzard Shad Dorosoma cepedianum 37
Common Carp Cyprinus carpo 31
White Bass Morone chrysops 19
River Carp Sucker Carpiodes carpio 13
Freshwater Drum Aplodinotus grunniens 6
Bigmouth Buffalo Ictiobus cyprinellus 5
Smallmouth Buffalo Ictiobus bubalus 3
Flathead Catfish Pylodictus olivaris 2
Goldeye Hiodon alosoides 2
Shorthead Redhorse Moxostoma macrolepitodum 1
Bluegill Lepomis marcrochirus 1
Skipjack Herring Alosa chrysochloris 1
Total 121
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All of these species are typical of what might be found in the Mississippi River basin and similar
big-river systems. Common carp are considered to be a "rough"” fish, tolerant of compromised
water quality. All of the other fish present in the study area are generally considered
"facultative” in terms of water quality indicators, i.e. they do not necessarily typify impacted or
high-quality waters. Exceptions to this might be: 1) the shorthead redhorse which "is probably
quite sensitive to siltation and pollution” (Miller and Robinson, 1973, The Fishes of Oklahoma,
University of Oklahoma Press, Stiliwater, Oklahoma) and 2) the goldeye which is considered to
be intolerant (USEPA, 1989, Rapid Bioassessment Protocols for Use in Streams and Rivers -
Benthic Macroinvertebrates and Fish, EPA/444/4-89-001, USEPA Office of Water, Washington,
DC). Overall, the species present in the study area represent a good mixture of various types of
fish representative of varying water quality and habitat.

The most abundant fish present, the gizzard shad, is a planktivorous, filter-feeding fish found in
large rivers and reservoirs. This fish could not be considered indicative of compromised water
quality. Gizzard shad are commonly found in high-quality fisheries typical of reservoirs
managed for sport fishing. Although the common carp, the second most abundant fish
observed, is typically considered to be a quite "tolerant” fish this is based primarily on its
tolerance to organic enrichment and associated low dissolved oxygen concentrations. Markedly
depressed dissolved oxygen conditions were not observed during the study. The presence of
carp and other "rough" fish, such as the river carpsucker and buffalo species, is not an
indication of "impacted" condition given the variety of other fish present. For example, white
bass (the third most abundant fish observed), bluegill, flathead catfish and, to a lesser extent,
the freshwater drum are considered "sport fish" and are often found in waters inhabited by other
"top level” carnivorous sport fish.

USEPA (1989) considers the fish found in the study area to be indicative of the following types
of water quality when found in the Midwest:

Type of Fish Type of Water Quality
Common Carp Tolerant

Goldeye Intolerant

Bluegill Intermediate
Bigmouth Buffalo Intermediate
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Smalimouth Buffalo Intermediate
Shorthead Redhorse Intermediate
Skipjack Herring Intermediate
Gizzard Shad Intermediate
River Carpsucker Intermediate
Flathead Catfish Intermediate
White Bass Intermediate

A good mixture of fish was found in the study area in terms of their ecological niche and status.
For example, the white bass and flathead catfish are piscivorous as adults and opportunistic
carmivores (insects and fish) at earlier life stages. The bluegill, goldeye, skipjack and freshwater
drum are opportunistic carnivores throughout their life cycles. As adults, drum tend to feed more
on bottom-dwelling mollusks and insects and skipjack tend to feed more on fish. Shorthead
redhorse are primarily bottom-feeding camivores. Bigmouth buffalo are primarily filter feeders
and bottom-feeding carnivores. Gizzard shad are filter-feeders eating primarily plankton and
detritus filtered from the water. Carp, carpsucker and smalimouth buffalo are primarily bottom-
feeding omnivores eating plants, animal flesh and detritus.

A range of condition factors was observed for fish collected in the study area. Most were at or
above the value of 1.0 considered typical for fish in good health (Carlander, 1969 and 1977,
Handbook of Freshwater Fishery Biology - Volumes | and Il, lowa State University, Ames, lowa).
Average condition factor values were above 1.0 for all species for which three or more
individuals were collected. Of the 121 fish collected, only two had anomalies. One white bass
was missing its left opercle (gill cover) and one goldeye had a head sore. Neither of these two
anomalies can be related to the effluent discharge because of the highly mobile nature of fish.

No impacts were evident to the fish community present downstream of the outfall at the time of
the study. A variety of fish representing a range of trophic levels and niches were observed.
The fish present were primarily indicative of “intermediate” water quality, although one species
of "tolerant” as well as one species of "intolerant” fish were observed. The low number of
anomalies (2 of 121 specimens) and typical condition factors observed for fish in the area
downstream of the outfall also indicated a relatively healthy fish population.

The overall conclusion from this biological assessment was that no deleterious impacts to fish or
macroinvertebrate communities resulted from the effluent discharge.
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2.5.1.3 Solutia Surface Water Sampling Plan

Work Plan - An Administrative Order on Consent (USEPA Docket Number R8H-5-00-003)
requires Solutia to complete activities necessary to identify and define the nature and extent of
releases of hazardous waste and/or hazardous constituents at or from the W.G. Krummrich
Facility. This May 3, 2000 AOC also requires Solutia to prepare a Description of Current
Conditions Report, a Groundwater Environmental Indicators Report (EIR) and a Current Human
Exposure Environmental Indicators Report. Originally, the AOC required that the Groundwater
EIR must be completed by January 1, 2002. USEPA extended this deadline in December 2001.
A Current Human Exposures EIR must be completed by January 1, 2004. Solutia must also
propose, by June 1, 2004, final corrective measures necessary to protect human health and the
environment for all current and future unacceptable risks due to releases of hazardous waste or
hazardous constituents at or from the Facility.

Solutia submitted a Description of Current Conditions Report, which included a Site Sampling
Plan, to USEPA on August 1, 2000. Surface Water, Groundwater and Soil Sampling Plans
were included in the Site Sampling Plan. The Surface Water Sampling Plan was implemented
in October 2000 and current plans call for completing the Groundwater Sampling Plan in 2001
and the Soil Sampling Plan in 2003.

Surface water, sediment and fish sampling were conducted in the Mississippi River in October
2000 to determine the impact, if any, of groundwater discharge from the W.G. Krummrich
facility. Surface water and sediment samples were collected in the Mississippi River at three
locations: 1) upstream of the plume discharge area, 2) the plume discharge area and 3)
downstream of the plume discharge area.

Samples were analyzed to determine the concentration of VOCs, SVOCs, Pesticides,
Herbicides, PCBs and Dioxin in these environmental media. In addition, benthic community
structure was evaluated to provide data for sediment triad evaluation. Bioassays were
conducted on surface water and sediment samples to determine the toxicity, if any, of these
environmental media to sensitive organisms. Fish were sampled in the plume discharge area

July 3, 2003 File SR070303 Page 2-42



Amended Focused Feasibility Study
interim Groundwater Remedy
Sauget Area 2 Sites O, Q, Rand S SITES CHARACTERIZATION

and upstream and downstream of this discharge to determine the impact, if any, of groundwater
discharge on higher trophic level organisms. Information collected as part of the Surface Water
Sampling Plan will be used in a Ecological Risk Assessment, a Human Health Risk
Assessment, a Groundwater Environmental Indicators Report and a Current Human Exposure
Environmental Indicators Report.

Reconnaissance Survey - A reconnaissance survey was conducted in September 2000 to
characterize river bottom substrates and identify surface water, sediment and fish sampling
locations. During this reconnaissance survey, conducted in conjunction with USEPA, sediment
samples were collected in the area of plume discharge along three transects running from the
bank toward center of the river. Analytical results are summarized below:

Distance from Bank, feet

Total VOCs, ppb 50 200 300 400 500 600 700 1000 1400
North Transect 644 NS 854 ND NS NS ND ND ND
Center Transect 1300 ND NS NS ND NS NS NS NS
South Transect 45 NS 473 NS NS 1 NS NS NS

River Sampling - These sediment sampie analyses indicated that sampling transects located
300 ft from the riverbank would be within the area of plume discharge. Therefore, surface water
samples were collected along three transects running parallel to the bank and located 50, 150
and 300 ft from the riverbank. Three sampling stations were located on each transect resulting
in nine sampling stations within the plume discharge area. One sampling station was located at
the center point of each transect. Another sampling station was located half way between the
center station and the upstream end of each transect. A third sampling station was located half
way between the center station and the downstream end of each transect.

At each sampling station, one surface water sample was collected and analyzed for VOCs,
SVOCs, Pesticides, Herbicides, PCBs and Dioxin to determine the concentration of these
constituents in surface water. Samples were collected just above the sediment/surface water
interface. Bioassays, using Cerodaphnia and Fat Head Minnows, were performed on each
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surface water sample to determine surface water toxicity. In addition, one sediment sample was
collected at each sampling station and analyzed for VOCs, SVOCs, Pesticides, Herbicides,
PCBs and Dioxin to determine the concentration of these constituents in sediments. Bioassays,
using Hyallela and Fat Head Minnows, were performed on each sediment sample to determine
sediment toxicity. Benthic community structure was determined using three grab samples
collected at selected locations within each sampling area. Since the dominant river bottom
substrate is sand, benthic communities were expected to be limited.

Sediment toxicity testing was performed using USEPA approved methods, specifically "Methods
for Measuring the Toxicity and Bioaccumulation of Sediment-Associated Contaminants with
Freshwater Invertebrates (EPA/600/R-99/064). Hyallela azteca and Chironomous tentans were
originally proposed to USEPA Region 5 RCRA as the sediment toxicity test organisms. In
response to an Agency comment on the proposed test organisms, fathead minnows were used
instead of Chironomous tentans so that sediment toxicity testing could be performed on one
benthic organism (Hyallela azteca) and one lotic organism (fathead minnow). This change in
test organisms was considered appropriate because sand is the dominant substrate in the
plume discharge area. Under these conditions, testing two benthic organisms (Hyallela azteca
and Chironomous tentans) would produce less useful information that testing one benthic
organism (Hyallela azteca) and one lotic organism (fathead minnow). Substituting a lotic
organism for a benthic organism allowed direct assessment of the effects of sediment in the
plume discharge area on higher trophic level organisms.

Three composite samples of each target fish species were collected in each sampling area to
determine the impact of groundwater discharge to surface water on bottom feeder, forager and
predator fish. A food source approach was used to select fish for analysis:

Food Source Fish Trophic Level Endpoint Organism
Omnivore Channel Catfish Bottom Feeder Channel Catfish
Plankton Shad (Large) Forager Osprey

Shad (Small) Heron
Omnivore White Bass, Buffalo Predator Recreational Fisher
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A fourth fish sample was collected in order to provide fillet data for the Human Health Risk
Assessment. Fish tissue samples were analyzed for VOCs, SVOCs, Pesticides, Herbicides,
PCBs and Dioxin. Three to five fish were collected for each composite. Fish stomach contents
were examined and recorded to document food sources.

One local area of soft bottom sediment was observed during the September 2000
reconnaissance survey at a wing wall downstream of the site. One soft bottom sample was
collected in this area and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin.
Bioassays, using Hyallela and Fat Head Minnows, were performed on this sediment sample to
determine sediment toxicity. Three grab samples were collected at this sampling station to
determine benthic community structure. One surface water sample was collected at this
location and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin. This water
sample was collected just above the sediment/surface water interface. Bioassays, using
Cerodaphnia and Fat Head Minnows, were performed on this surface water sample to

determine surface water toxicity.

To provide a basis for comparison, one soft bottom sample was collected upstream of the site
and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin. Bioassays, using
Hyallela and Fat Head Minnows, were performed on this sediment sample to determine
sediment toxicity. Benthic community structure were determined by collecting and evaluating
three grab samples at this sampling station. One surface water sample was collected at this
location and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin. This water
sample was collected just above the sediment/surface water interface. Bioassays, using
Cerodaphnia and Fat Head Minnows, were performed on this surface water sample to

determine surface water toxicity.

Sediment, surface water and fish tissue analytical result summaries and a summary of sediment
and surface water toxicity testing are included in Tables 2-18, 2-19, 2-20, 2-21, 2-22 and 2-23.
Sampling locations are shown on Figures 2-19, 2-20, 21-21 and 2-22. These analytical data
were used to prepare the Ecological Risk Assessment summarized in Section 2.6.2.3. Data
quality, split sample results and data usability are discussed in the following sections.
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Data Quality - Sediment, surface water and fish tissue samples were coliected and analyzed
using procedures, protocols and methods included in the "RCRA Quality Assurance Project
Plan for the Ecological Risk Assessment at the W.G. Krummrich Facility, Sauget, llinois"
submitted to USEPA Region 5 RCRA on August 7, 2000, revised in accordance with Agency
comments and issued in final form November 15, 2000. An outline of this QAPP is given below
and the Surface Water Sampling Plan, Field Sampling Plan and Quality Assurance Project Plan
are included in Volume 4A of this Focused Feasibility Study:

1.0 Project Description

introduction

Site Facility Description, Historical Data and Current Status
Project Objectives and Decision Statements

Sampling Plan Design and Rationale

Target Parameters, Rationale, Media and Frequency
Project Schedule

- ek e e
DNHEWN -

2.0 Project Organization and Responsibility

2.1 RCRA Project Manager

2.2 Facility Program Manager

2.3 Ecological Project Manager and Field Leader for Ecological Risk Assessment
2.4 Ecological QA Chemists

2.5 Technical Staff for the Ecological Risk Assessment Activities

2.6 Laboratory Quality Assurance Officers and Project Managers

2.7 Data Validation Contractor

3.0 Quality Assurance Objectives for Measurement Criteria

3.1 Level of Quality Control Effort

3.2 Precision

3.3 Accuracy

3.4 Sensitivity - Reporting Limit Requirements
3.5 Completeness

3.6 Representativeness

3.7 Comparability

3.8 Decision Rules

4.0 Ecological Risk Assessment Field Sampling Plan

4.1 Study Area

4.2 Field Sampling Rationale and Sampling Locations
4.3 Surface Water Sampling

44 Sediment Sampling
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5.0

6.0

7.0

8.0

9.0

10.0

11.0

4.5 Benthic Invertebrate Sample Collection
4.6 Bioassay Toxicity Tests
4.7 Fish Sample Collection

Sample Custody

5.1 Field Chain of Custody Procedures

5.2 Laboratory Chain of Custody Procedures
5.3 Final Evidence Files Custody Procedures
Calibration Procedures and Frequency

6.1 Field Instruments/Equipment
6.2 Laboratory Instruments

Analytical Procedures

7.1 Field Analytical Procedures

7.2 Laboratory Analytical Procedures
Internal Quality Control Checks

8.1 Field Quality Control Checks
8.2 Laboratory Quality Control Checks

Data Reduction, Validation and Reporting
9.1 Data Reduction

9.2 Data Validation
9.3 Data Reporting

9.4 Data Reconciliation with Ecological Risk Assessment Requirements for Usabililty

Performance and System Audits

10.1 Field Performance and System Audits

10.2 Laboratory Performance and System Audits

Preventive Maintenance

11.1 Field Instrument Preventive Maintenance

11.2 Laboratory Iinstrument Preventive Maintenance

12.0 Specific Routine Procedures to Assess Data Precision, Accuracy and Completeness

12.1 Precision Assessment

12.2 Accuracy Assessment

12.3 Completeness Assessment

12.4 Overall Assessment of Ecological Data
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13.0 Corrective Actions

13.1 Field Corrective Actions

13.2 Laboratory Corrective Actions
13.3 Data Validation and Data Assessment Corrective Actions

14.0 Quality Assurance Reports to Management

Sediment and surface water toxicity testing were performed using USEPA approved methods,
specifically "Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Water to Freshwater Organisms (EPA/600/4-91-002)" and “Methods for Measuring the Toxicity
and Bioaccumulation of Sediment-Associated Contaminants with Freshwater Invertebrates

(EPA/600/R-99/064).

Split Samples - As a further verification of data quality, analytical results for split samples
collected by USEPA at sediment sampling locations PDA-2, PDA-5 and PDA-8 were compared

to Solutia's analytical results:

PDA-2 PDA-5 PDA-8

USEPA Solutia USEPA Solutia USEPA Solutia
VOCs (ugfkg)
Chlorobenzene 10,000 7,200 450 1,800 700 1,600
1,2-Dichioroethane ND(1,100) ND(2.2) 110J ND(0.92) 41J ND(1)
Toluene 12,000 7,800 1404 840 ND 46
Xylenes, Total ND(1,100) 82 120J 710 ND(340) 8.5
SVOCs (ug/kg)
Aniline 210J NA 3,9004 NA ND(410) NA
4-Chloroaniline 720 2,200 3,300 ND(410) ND(410) 180J
2-Chlorophenol ND(580) ND(300) 400J ND(210) ND(410) ND(210)
1,2-Dichlorobenzene  120J 110J ND(780) ND{(210) ND(410) ND(210)
1,4-Dichlorobenzene  390J ND(300) ND(780) ND(210) ND(410) ND(210)
2,4-Dichlorophenol ND(580) ND(300) 610J ND(210) ND(410) ND(210)
3-Methylphenol 95J 800 ND(780) ND(210) ND(410) ND(210)
Phenol ND(580) ND(300) 3,2004 ND(210) ND(410) ND(210)
Pesticides (ug/kg)
delta-BHC ND(6) ND(1.5J) 44) ND(1.1) 5.1J ND(1)
Chlorobenzilate ND(120) NA 214 NA ND(41) NA
4,4-D0DD ND(6) ND(5.8J) 14 ND(1.6) ND(2.1) ND(4)
PCBs (ug’kg) ND(58) ND(30) 84.) ND(21) ND(41) ND(21)
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Herbicides (ug/kg)
24-D ND(140) ND(14) 790 2,300 ND(99) ND(10)

ND = Non Detect
NA = Not Analyzed

Data Usability - New Environmental Horizons, an independent third party, validated the surface
water, sediment and fish tissue analytical data and prepared the following Data Usability
Reports:

e Data Usability Review, Organic Analysis by Methods 8270C, 8260B, 680, 8151 and
8081A, January 24, 2001
- 7 Surface Waters, 1 Sediment, and 2 Trip Blanks for Volatile Organic Compounds
(VOCs).
- 1 Surface Water and 1 Sediment for Semivolatile Organic Compounds (SVOCs),
Pesticides, Polychlorinated Biphenyls (PCBs) and Herbicides
- All Surface Water, Sediment and Trip Blank Results Usable for Project Purposes

e Data Usability Review, Organic Analysis by Methods 8270C, 8260B, 680, 8151 and
8081A, January 30, 2001
- 9 Surface Waters, 7 Sediments, 2 Equipment Blanks and 6 Trip Blanks for Volatile
Organic Compounds (VOCs)
- 8 Surface Waters, 7 Sediments and 2 Equipment Blanks for Semivolatile Organic
Compounds (SVOCs), Pesticides, Polychlorinated Biphenyls (PCBs) and Herbicides
- All Surface Water, Sediment and Trip Blank Results Usable for Project Purposes

¢ Data Usability Review, Organic Analysis by Methods 8270C, 82608, 680, 8151 and

8081A, February 2, 2001

- 7 Surface Waters, 7 Sediments, 3 Equipment Blanks and 2 Trip Blanks for Volatile
Organic Compounds (VOCs)

- 7 Surface Waters, 7 Sediments and 3 Equipment Blanks for Semivolatile Organic
Compounds (SVOCs), Pesticides, Polychlorinated Biphenyls (PCBs) and Herbicides

- All Surface Water, Sediment and Trip Blank Results Usable for Project Purposes Except
for Dinoseb which was Rejected in All Samples Due to Severe Quality Control Issues

e Data Usability Review, Organic Analysis by Method 8290, February 12, 2001
- 4 Surface Water Samples for Polychlorinated Dibenzodioxins (PCDDs) and
Polychlorinated Dibenzofurans (PCDFs)
— All Surface Water Results Usable for Project Purposes

e Data Usability Review, Organic Analysis by Method 8290, February 13, 2001
- 4 Surface Water Samples and 2 Equipment Rinsate Blanks for Polychlorinated
Dibenzodioxins (PCDDs) and Polychlofinated Dibenzofurans (PCDFs)
- All Surface Water and Blank Resuilts Usable for Project Purposes

e Data Usability Review, Organic Analysis by Method 8290, February 13, 2001
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- 4 Sediment Samples for Polychlorinated Dibenzodioxins (PCDDs) and Polychliorinated
Dibenzofurans (PCDFs)
- All Sediment Results Usable for Project Purposes

e Data Usability Review, Organic Analysis by Method 8290, February 13, 2001
- 3 Sediment Samples for Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs)
— All Sediment Results Usable for Project Purposes

e Data Usability Review, Organic Analysis by Method 8290, February 14, 2001
- 4 Surface Water Samples and 1 Equipment Blank for Polychlorinated Dibenzodioxins
(PCDDs) and Polychlorinated Dibenzofurans (PCDFs)
- All Surface Water and Blank Results Usable for Project Purposes

e Data Usability Review, Organic Analysis by Method 8290, February 15, 2001
-~ 3 Surface Water Samples and 2 Equipment Blanks for Polychlorinated Dibenzodioxins
(PCDDs) and Polychlorinated Dibenzofurans (PCDFs)
— All Surface Water and Blank Results Usable for Project Purposes

o Data Usability Review, Organic Analysis by Method 8290, February 16, 2001
- 4 Sediment Samples for Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs)
- All Sediment Resulits Usable for Project Purposes

e Data Usability Review, Organic Analysis by Method 8290, February 16, 2001
- 3 Sediment Samples for Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs)
~ All Sediment Resuits Usable for Project Purposes

o Data Usability Review, Organic Analysis by Method 8290, February 19, 2001
- 1 Surface Water Sample for Polychlorinated Dibenzodioxins (PCDDs) and
Polychlorinated Dibenzofurans (PCDFs)
~ All Surface Water Results Usable for Project Purposes

e Data Usability Review, Organic Analysis by Method 8290, February 19, 2001
- 1 Sediment Sample for Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs)
- All Sediment Results Usable for Project Purposes

e Data Usability Review, Organic Analysis by Methods 8270C, 680, 8151 and 8081A,
March 15, 2001
- 20 Fish Tissue Samples for Semivolatile Organic Compounds (SVOC), Pesticides,
Polychlorinated Biphenyls (PCBs) and Herbicides
- All Fish Tissue Results Usable for Project Purposes

e Data Usability Review, Organic Analysis by Method 8290, March 20, 2001
- 20 Fish Tissue Samples for Polychlorinated Dibenzodioxins (PCDDs) and
Polychlorinated Dibenzofurans (PCDFs)
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- All Fish Tissue Results Usable for Project Purposes

Validated analytical data were used to prepare the Ecological Risk Assessment summarized in
Section 2.6.2.3.

2.5.1.4 USEPA Sediment Sampling

In October and November 2000, USEPA coliected sediment samples in the Mississippi River in
and adjacent to area of suspected groundwater discharge from Solutia's W.G. Krummrich plant
(Figures 2-23 and 2-24). This work was performed in conjunction with Solutia's implementation
of its Surface Water Sampling Plan using the same methods and sampling personnel, methods
and equipment. Maximum detected concentrations in these samples are summarized below:

Plume Discharge Area

(Distance from Shore)
Upstream Downstream
Reference Area 50 ft 150 ft 300ft Reference Area

VOCs b

Acetone ND ND ND ND ND
Benzene ND 45 58 ND ND
Chlorobenzene ND 10,000 6,700 3,100 1.6
1,2-Dicloroethane ND 110 ND ND ND
Methylene Chloride ND ND ND ND ND
Toluene ND 12,000 ND ND ND
Xylene ND 120 ND ND ND
SVOCs (ppb)

Aniline ND 3,900 3,400 ND ND
4-Chloroaniline ND 3,300 6,400 ND ND
1,2-Dichlorobenzene ND 190 ND ND ND
1,3-Dichlorobenzene ND 150 ND ND ND
1,4-Dichlorobenzene ND 390 1,700 ND ND
Phenol ND 3,200 ND ND ND
2-Chlorophenol ND 400 ND ND ND
2.,4-Dichlorophenol ND 610 ND ND ND
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2,6-Dichlorophenol ND ND ND ND ND
2,4,6-Trichlorophenol ND ND ND ND ND
3-Methylphenol ND 93 ND ND ND
bis(2-ethylhexyl)Phthalate ND ND ND ND ND

Organochlorine
Pesticides b

Aldrin ND ND ND ND ND
alpha-BHC ND ND ND ND ND
beta-BHC ND ND ND ND ND
delta-BHC ND 44 ND ND ND
gamma-BHC (Lindane) ND ND ND ND ND
Chlordane (technical) ND ND ND ND ND
Chlorobenzilate ND 21 ND ND ND
4,.4-DDD ND 14 ND ND ND
4,4-DDE ND ND ND ND ND
4.4-DDT ND ND ND ND ND
Diallate ND ND ND ND ND
Dieldrin ND ND ND ND ND
Endosulfan | ND ND ND ND ND
Endosulfan li ND ND ND ND ND
Endosulfan sulfate ND ND ND ND ND
Endrin ND ND ND ND ND
Endrin aldehyde ND ND ND ND ND
Heptachlor ND ND ND ND ND
Heptachlor epoxide ND ND ND ND ND
Isodrin ND ND ND ND ND
Kepone ND ND ND ND ND
Methoxychlor ND ND ND ND ND
Toxaphene ND ND ND ND ND
Organophosphorus

Pesticides (ppb

Dimethoate ND ND ND ND ND
Disulfoton ND ND ND ND ND
Famphur ND ND ND ND ND
Methyl Parathion ND ND ND ND ND
Phorate ND ND ND ND ND
Tetraethyldithiopyrphosphate ND ND ND ND ND
Thionazin ND ND ND ND ND
0,0,0-Triethylphosphorothioate ND ND ND ND ND
Herbicides (ppb

July 3, 2003 File SR070303 Page 2 - 52



Amended Focused Feaslibility Study
Interim Groundwater Remedy

Sauget Area 2 Sites O, Q,Rand S ; SITES CHARACTERIZATION
2,4-D ND 790 ND ND ND
2,4,5-TP (Silvex) ND ND ND ND ND
2,4, 5T ND ND ND ND ND
PCBs b

Aroclor 1016 ND ND 120 ND ND
Aroclor 1221 ND ND ND ND ND
Aroclor 1232 ND ND ND ND ND
Aroclor 1242 ND ND ND ND ND
Aroclor 1248 ND 84 20 ND ND
Aroclor 1254 ND ND ND ND ND
Aroclor 1260 ND ND ND ND ND
TOC (ppm) ND 11,000 7,400 ND 3,700

These data indicate that two VOCs (Chlorobenzene and Toluene) and three SVOCs (Aniline, 4-
Chloroaniline and Phenol) occur at concentrations greater than one ppm in sediments at four
sampling locations. Constituent concentrations at all sampling stations with detected

concentrations are summarized below:

Sampling Station

Constituent PDA MR-SD MR-SD PDA MR-SD M R-SD M R-SD MR-SD
Concentration b 260 2-150 490 5R60 5-75 5150 5-315 7-150
Benzene ND 55 42 ND 45 58 260 36
Chilorobenzene 10,000 330 100 450 1,800 6,700 3,100 1600
1,2-Dichloroethane ND ND ND 110 ND ND ND ND
Ethylbenzene ND ND 2 ND ND ND ND ND
Toluene 12,000 ND ND 140 ND ND ND ND
Xylenes ND ND 26 120 ND ND ND ND
Aniline 210 ND ND 3,900 2400 3,400 ND ND
4-Chloroaniline 720 99 ND 3,300 3,000 6,400 ND 58
1,4-Dichlorobenzene 390 ND ND ND 300 1,700 ND ND
Phenol ND ND ND 3,200 ND ND ND ND
2-Chiorophenol ND ND ND 400 ND ND ND ND
2,4-Dichlorophenol ND ND ND 610 ND ND ND ND
3-Methyiphenol 95 ND ND ND ND ND ND ND
PCBs ND ND ND ND ND 120 38 20
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Total Organic Carbon 11,000 ND ND 390 200 7,400 ND ND

USEPA's analytical data summaries are included in Table 2-24.

In order to interpret this data, Total VOC, Total SVOC and Total Organic Carbon concentrations
were compared to sampling station distance from the northern, upstream boundary of Site R:

Total Distance from

Total Total Organic Distance from North Boundary
Sampling Station VOCs SVOCs Carbon Riverbank of Site R

(ppb)  (ppb) (ppm) (feet) (feet)
MR-SD-2-150 445 99 ND 150 200
PDA -5R-60 820 11,410 390 60 1100
MR-SD-4-90 8.8 ND ND 90 1300
MR-SD-5-75 1,845 5,700 200 75 1550
MR-SD-5-150 6,758 11,500 7,400 150 1550
MR-SD-5-315 3,360 ND ND 315 1550
PDA -2-60 22,000 1,415 11,000 60 1800
MR-SD-7-150 1,636 58 ND 150 2300

Analytical data from these sampling stations appear to indicate that there are two plume
discharge areas at Site R. One plume appears to be discharging from the northern half of Site
R. A second plume appears to be discharging from the southern third of site R and the northern
portion of Site Q. The north plume discharge area is composed primarily of SVOCs,
specifically Aniline, 4-Chloroaniline and Phenol.  The northern portion of the south plume-
discharge area consists primarily of SVOCs, including Aniline, 4-Chloroaniline and
Dichlorobenzene, although VOCs, primarily Chlorobenzene, make up a significant percentage
of the constituents present. Chlorobenzene and Toluene are the dominant components of the
southern portion of the south plume-discharge area.

Based on this data set, it appears that the northermn plume discharge area extends more
than150 ft but less than 300 ft from shore. Another observation that can be made from this data
is that VOCs appear to be discharging at least 300 ft into the river at the southern plume
discharge area. Total VOC concentrations are 1,845; 6758 and 3,360 ppb at distances of 75,
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150 and 315 ft from shore, respectively, at sampling stations MR-SD-5-75, MR-SD-5-150 and
MR-SD-5-315. Total SVOC concentrations at these sampling stations are, respectively, 5,700
ppb; 11,500 ppb and ND.

2.5.2 Sauget Area 2

In 1998, Ecology and Environment (E&E) prepared the report "Sauget Area 2 Data Tables/Maps
for USEPA Region 5. This report summarized existing data for each site along with other
information compiled by E&E during its file searches of various agencies and organizations. It
contains data from investigations conducted by Clayton Environmental Consultants, Dynamac,
E&E, IEPA, Geraghty and Miller, Reidel Industrial Waste Management, Russell and Axon and
USEPA. Data for Sites O, P, Q, R and S are summarized in Sections 2.5.2.1, 2.5.2.2, 2.5.2.3,
2524 and 2.5.2.5,. As part of its 1998 report, E&E prepared isoconcentration maps showing
Total VOC concentration in shaliow wells, Total VOC concentration in intermediate/deep wells,
Total BNA concentration in shallow wells and Total BNA concentration in intermediate/deep
wells. These maps are included in the FFS as Figures 2-25, 2-26, 2-27 and 2-28, respectively.

Based on the information contained in the E& E Report, a summary table showing relevant
information for each sampling event was developed for Sites O, P, Q, R and S. These data are
presented as Tables 2-5, 2-6, 2-7, 2-8 and 2-9, respectively. Additionally, maps indicating the
locations of various sampling points for these previous investigations are presented as Figures
2-29, 2-30, 2-31, 2-32, 2-33 and 2-34 with Figure 2-29 providing an overall depiction of all
sampling locations within Sauget Area 2. Figures 2-30 through 2-34 present locations of
previous investigations at Sites O, P, Q, R and S, respectively. There was insufficient
information in the E&E Report to accurately place all sampling points on the maps, therefore,
not all of the investigative locations presented in Tables 2-5 through 2-7 appear on Figures 2-30
through 2-32.

25.21 SiteO

The 1998 E&E report included the following information on Site O:

e Site Narrative
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¢ Site Description

e Soil Samples
— PCBs and Dioxin (IEPA, February 1983)
- Benzene, Phenol and PCBs (Clayton Environmental, July 1984)
- S8VOCs and PCBs (Russell and Axon, July 1984)
- VOCs, SVOCs, Pesticides and PCBs (Geraghty & Miller, August 1984)
- VOCs, SVOCs, Metals, Pesticides, PCBs (E&E, February 1987)

o Groundwater Samples
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, September 1984)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1984)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, February 1985)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, May1985)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1985)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, February 1986)
- VOCs, SVOCs, Metals (Geraghty & Miller, December 1986)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, March 1987)
- VOCs, SVOCs, Metals (Geraghty & Miller, May 1987)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, July 1987)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1987)

Maximum, minimum, average and 95% UCL concentrations for Site O soil and groundwater
data are given in Tables 2-10 and 2-11, respectively. These summary statistics are based on
the information included in the 1998 Ecology and Environment Report "Sauget Area 2 Data
Tables/Maps”.

The following discussion concerning nature and extent of contamination at Site O was taken
verbatim from the E&E Report:

VOC concentrations in soil samples collected at Site O ranged from 0.001 to
889.9 mgkg for 10 of 12 samples collected. BNAs were detected at
concentrations ranging from 0.28 to 1,916 mg/kg in 9 of 12 samples collected.
Pesticides were not detected in any of the 12 samples collected. PCB
concentrations ranged from 11.4 to 1,871 mg/kg for 9 of the 12 samples
collected. Metals, particularly Cu, Hg and Zn, were elevated in a few samples
collected. The greatest contaminant concentrations in subsurface soils were
detected at depths between 0 and 10 feet BGS.

The extent of soil contamination at Site O is fairly well defined through the 12
samples collected at various depths, both within and adjacent to the lagoons.
The lagoons are unlined, and were excavated into the Henry Formation sands.
The lateral boundary of the lagoons is well defined and is readily evident in
historical aerial photos.
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2522 SiteP

The 1998 E&E report included the following information on Site P:

e Site Narrative
e Site Description
e Soil Samples
— VOCs, SVOCs and Metals (E&E, February 1987)

Maximum, minimum, average and 95% UCL concentrations for Site P soil data are given in
Table 2-12. These summary statistics are based on the information included in the 1998
Ecology and Environment Report "Sauget Area 2 Data Tables/Maps".

The following discussion concerning nature and extent of contamination at Site P was taken
directly from the E&E Report:

VOCs were detected at a concentration of 1.3 mg/kg in 1 of the 4 subsurface soil
samples collected at Site P. BNAs were detected at 16.3 mg/kg in 1 of the 4
samples, and pesticides and PCBs were not detected in any of the four samples
collected. Metals, particularly Pb and Hg were elevated in a few of the samples
collected. The organic contaminants were all detected in the sample collected
from boring P-1 at the south end of the site from a depth of 0 to 10 feet BGS.

The extent of contamination is not very well defined for Site P given that only 4
subsurface soil samples were collected from three boring locations across the
site. Although, the contamination detected does appear to be present at low
levels.

2523 SiteQ

The 1998 E&E report included the following information on Site Q:

Site Narrative

Site Description

Soil Samples

- VOCs, SVOCs, PCBs and Dioxin (E&E, July 1983)

- SVOCs, TCLP SVOCs, TCLP Metais, PCBs (E&E, May 1994)

- VOCs, SVOCs, Metais, Pesticides, Herbicides and PCBs (IEPA, November 1994)
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— Metals and PCBs (E&E, 1997)

- VOCs, SVOCs, TCLP Metals and PCBs (Reidel Industrial Waste Mgmt., Date Unknown)
e Surface Water Samples

— Phenols, Metals and Inorganics (IEPA, October 1972)

— Phenols, Metals and Inorganics (IEPA, April 1973)
¢ Leachate Samples

— Phenols, Metals and Inorganics (IEPA, October 1972)

~ Phenol, PCBs, 2,3-D, Metals and Inorganics (IEPA, September/October 1981)
¢ Groundwater Samples

— Phenols, Metals and Inorganics (IEPA, January 1973)

- VOCs, SVOCs, Metals, Pesticides and PCBs (E&E, March 1987)

- VOCs, SVOCs, Metals, Pesticides and PCBs (E&E, July 1987)

Maximum, minimum, average and 95% UCL concentrations for Site Q soil and groundwater
data are given in Table 2-13 and 2-14, respectively. These summary statistics are based on the
information included in the 1998 Ecology and Environment Report "Sauget Area 2 Data
Tables/Maps".

The following discussion concerning the nature and extent of contamination at Site Q was taken
directly from the E&E Report:

Southern Portion of Site Q (Samples X101 - X111 and Q203 - Q208):

VOC concentrations in soils ranged from 0.008 to 0.29 mg/kg for 5 of the 11
samples analyzed for these parameters. BNA concentrations ranged from 0.38
to 1.9 mg/kg for 5 of the 11 samples collected. Pesticides were not detected in
any of the 11 samples analyzed for these parameters. PCB concentrations
ranged from 0.06 to 223 mg/kg for 14 of 17 samples collected.

The samples collected from the southem portion of Site Q are collected from
depressional areas. These depressional areas have been identified by IEPA as
apparent disposal areas and not all of the property south of the Alton & Southern
Railroad has been sampled or characterized. @The extent of surficial
contamination in the southern portion of Site Q (south of the Alton & Southem
Railroad) is fairly well defined laterally. However, there are no subsurface soils
to help delineate the extent of vertical contamination.

Northern Portion of Site Q (all samples north of the Alton & Southem Railroad):

Waste samples (QD1 to QD3) collected in drums adjacent to the river at Site Q
revealed BNA concentrations of 534 mg/kg in one sample, and PCB
concentrations ranged from 180,000 to 260,000 mg/kg for the drum samples
collected.
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Surface water samples (P1 and P2) collected on Site Q did not contain
appreciably high concentrations of metals. These samples were not analyzed for
organic parameters. Pond sediments (Q201 and Q202) collected in the center of
Site Q had PCB concentrations which ranged from 1.8 to 4.6 mg/kg for the two
samples.

BNA concentrations in leachate samples (from samples L-1, L-2, L101, L102 and
L103) were 5 ug/l for 2 of the 5 samples collected. The leachate samples were
not analyzed for VOCs, and pesticides were not detected in any of the five
samples. PCB concentrations ranged from 0.1 to 1.0 pg/l for 4 of the 5 samples
collected. Metals, particularly As, Cr, Cu, Pb, and Zn, were elevated in a few of
these samples.

VOC concentrations in subsurface soil samples (from borings B-1 to B-18 and
Pits 1 & 2) ranged from 0.22 to 5,855 mg/kg for 28 of the 36 samples collected.
BNA concentrations ranged from 3.8 to 15,190 mg/kg for 34 of the 36 samples
collected. Pesticide concentrations were 0.1 and 3.3 mgkg for 2 of the 35
samples collected. PCB concentrations ranged from 0.002 and 16,000 mg/kg for
32 of 36 samples collected. Dioxin (2,3,7,8-TCDD) concentrations in subsurface
soil samples ranged from 0.0001 to 0.0033 mg/kg in 2 of 35 samples analyzed
for this parameter.

The extent of contamination in the southern portion of Site Q (south of the Alton
& Southern Railroad) is fairly well defined laterally in and around the
depressional areas identified by IEPA. However, there are no subsurface soils to
help delineate the extent of vertical contamination. The extent of contamination
in the central portion of Site Q is poorly defined. Wastes have been identified
through sampling of drum samples and leachate but surface and subsurface soil
samples are lacking in this area. The extent of contamination in the northemn
portion of Site Q, adjacent to Site R is well defined through multiple soil borings
and subsurface soil samples.

25.24 SiteR

The 1998 E&E report included the following information on Site R:

Site Narrative

Site Description

Soil Samples

- VOCs, SVOCs, Pesticides and PCBs (IEPA, November 1994)

— VOCs, SVOCs, Pesticides, PCBs and Dioxin (Dynamac, 1994)

- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, April/May 1992)
¢ Surface Water Samples

— Phenols, PCBs and Metals (IEPA, January 1973)
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— Dioxin (IEPA, 1981)
e Sediment Samples
- VOCs, SVOCs, Pesticides and PCBs (IEPA, October 1981)
— VOCs, SVOCs, Pesticides and PCBs (IEPA, November 1981)
— Metals (E&E, November 1981)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, June 1992)
¢ Leachate Samples
-~ Dioxin (USEPA, November 1981)
— Metals, Dioxin (E&E, November 1981)
~ Dioxin (IEPA, March 1989)
¢ Groundwater Samples
— Phenols, PCBs and Metals (IEPA, December 1972)
-~ Phenols, PCBs and Metals (IEPA, February 1973)
— Phenols, PCBs and Metals (IEPA, May 1974)
— Phenols, PCBs and Metals (IEPA, October 1975)
— Phenols, PCBs and Metals (IEPA, February 1976)
— Phenols, PCBs and Metals (IEPA, October 1979)
— SVOCs (IEPA, March 1981)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, June 1984)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, September 1984)
~ VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Milier, November 1984)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, June 1984)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, October 1985)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1985)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, February 1986)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Milier, December 1986)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, March 1987)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, May 1987)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1987)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, May 1988)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, August 1988)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1988)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, March 1989)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, May 1989)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1989)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1990)
— VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, November 1991)
— VOCs, SVOCs and Metals (Geraghty & Miller, June 1992)

Maximum, minimum, average and 95% UCL concentrations for Site R groundwater data are
given in Tables 2-15 through 2-17. These summary statistics are based on the information
included in the 2000 Solutia report "Descriptions of Current Conditions, W.G. Krummrich
Facility, Sauget, lllinois". The DOCC was used as a source document instead of the 1998
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Ecology and Environment report because Solutia collected most of the data included in the
latter and this data was in an electronic database in the former.

The following discussion concerning nature and extent of contamination at Site R was taken
directly from the E&E Report.

IEPA and USEPA File Info n - Prior to 1992

Sample locations are situated adjacent to the river on the west side of Site R.
Nine sediment samples (A, B, C, SO2, SO4, SO6, MO2, MO4 and MO6) were
collected from six locations adjacent to the river west of Site R. VOCs were not
detected in any of the three sediment samples analyzed for this parameter group.
SVOC concentrations in sediments to the west of Site R ranged from 0.001 to 7.7
mg/kg for 9 of the 9 samples collected. Pesticides were not analyzed in these
sediment samples. PCB concentrations in the sediments ranged from 0.00001 to
0.23 mg/kg for 6 of the 9 samples collected. Metals were not elevated in most of
the samples collected. However, cyanide was detected at concentrations
ranging from 6.8 to 90 mg/kg for all three samples analyzed for this parameter.

Nine leachate samples (X101D, X103D, X104D, SO1, SO3, SO5, MO1, MO3
and MOS5 were collected from six locations adjacent to the river west of Site R.
VOCs were not analyzed in any of the leachate samples. SVOC concentrations
in the leachate to the west of Site R ranged from 0.6 to 12.3 ug/l for the three
samples analyzed for this parameter group. Pesticide concentrations ranged
from 0.5 to 3.0 ug/l for the three samples analyzed for this parameter group.
PCBs were only detected in one leachate sample at a concentration of 0.08 ug/l.
Samples X101D, X103D and X104D were analyzed for dioxins/furans only.

Total dioxin/furan concentrations ranged from 0.0001 to 0.0014 ppm. Metals
were slightly elevated in some samples collected. Cyanide was detected in one
leachate sample at a concentration of 71 pg/l.

Surface water samples (S101D, S103D and S104D) were collected from the
Mississippi River and analyzed for dioxins/furans. The total dioxinffuran
concentration ranged from 0.0001 to 0.0007 ppm in the three samples collected.

Rl Report Data - Geraghty & 1994

Eight sediment samples (SS-1 through SS-8) were collected from stormwater
drainage ditches surrounding the Site R landfill. VOC concentrations in sediment
samples collected from the drainage ditches ranged from 0.002 to 0.035 mg/kg.
Constituents detected in these sediment samples were similar to those detected
in the landfill soil samples, although the detected concentrations were orders of
magnitude lower. SVOC concentrations in sediments ranged from 0.045 to 3.99
mg/kg. Pesticides were only detected in one of the sediment samples at a
concentration of 0.096 mg/kg. PCBs were detected at concentrations ranging

July 3, 2003 File SR070303 Page 2 - 61



Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites 0,Q,Rand S SITES CHARACTERIZATION

from 0.08 to 1.5 mg/kg. Metals, particularly Al, Fe, Ca and Mg were elevated in
some samples.

Soil samples were collected from 16 borings (SB-1 throuigh SB-16) within the
landfill during the Rl conducted by Geraghty & Miller. In addition, Dynamac
completed an investigation in 1989 that included 8 borings (D-1 through D-8)
around the perimeter of the landfil, 8 surface samples (C-1 through C-8)
collected from the landfill cap and 10 surface samples collected from the
perimeter (P-1 through P-10). VOC concentrations in subsurface soil samples
collected from the RI borings ranged from 0.15 to 4,1000 mg/kg. VOC
concentrations in subsurface soil samples collected by Dynamac from the RI
borings ranged from 0.51 to 5,800 mg/kg. SVOC concentrations in subsurface
soil samples collected from borings SB-1 through SB-16 ranged from 0.017 to
11,000 mg/kg. SVOC concentrations in subsurface soil samples collected by
Dynamac ranged from 0.37 to 19,000 mg/kg. Pesticide concentrations in
subsurface soil samples collected from the borings SB-1 to SB16 ranged from
0.011 to 99 mg/kg. Pesticides were not detected in any barings conducted by
Dynamac. PCB concentrations in subsurface soil samples collected from borings
SB-1 to SB-16 ranged from 0.075 to 4,800 mg/kg. PCBs were only detected in
three of the borings conducted by Dynamac. Some metais, including As, Cr, PB,
Ni and Hg, were slightly elevated in most samples.

Expanded Study area Rl Report Data - Geraghty and Miller, 1994

Soail samples were collected from three borings (SB-17 through SB-19) drilled
along the southern portion of the landfill. This area is actually part of Site Q but
was investigated as part of the Site R by Geraghty & Miller. VOC concentrations
in subsurface soil samples collected from these borings ranged from 0.002 to
1,640 mg/kg. SVOC concentrations in subsurface soil samples collected from
borings SB-17 through SB-19 ranged from 0.041 to 185 mg/kg. Pesticide
concentrations in subsurface soil samples colliected from borings SB-17 through
SB-19 ranged from 0.016 to 0.18 mg/kg. PCB concentrations in subsurface soil
samples collected from borings SB-17 through SB-19 ranged from 0.36 to 6.6
mg/kg.

25.25 SiteS

The 1998 E&E report included the following information:

Site Narrative

Site Description

Soil Samples

- VOCs, SVOCs, Metals, Pesticides and PCBs (IEPA, March 1995)
e Groundwater Samples

- VOCs, SVOCs, Metals, Pesticides and PCBs (E&E, March 1987)
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The following discussion concerning the nature and extent of contamination at Site S was taken
directly from the E&E Report.

VOC concentrations in soil samples collected from Site S ranged from 0.007 to 2,
181 mg/kg in all six of the samples collected. BNAs were detected at
concentrations ranging from 0.8 to 250 mg/kg for 5 of the 6 samples. Pesticides
ranged from 0.005 to 0.2 mg/kg for 5 of the 6 samples. PCBs were detected in
all six samples at concentrations ranging from 0.04 to 195 mg/kg. Metals,
particularly Cr, Cu, Pb and Hg, were found at elevated concentrations in a few of
the samples collected. At the time of sampling, surface leachate seeps were
present at the southern portion of the site.

The extent of contamination at Site S is poorly defined due to the limited number
of sampling locations and assoclated analytical data. Samples were collected
from locations X102 through X106 using a hand auger and the sample depths
ranged from O to 5 feet BGS. High VOC, BNA and PCB concentrations present
in samples X105 and X106 indicate that the extent of contamination at Site S has
not been completely defined, either laterally or vertically.

2.6 Summary of Risks

2.6.1 Human Health Risk Assessment

Dynamac Corporation's Fort Lee, New Jersey office and Geraghty & Miller's Bethpage, New
York office prepared a Human Health for Site R using data collected during an RI/FS required
by an AOC with IEPA. Using data from prior site investigations, the risk assessors identified 29
chemicals of potential concemn (COPCs):

VOCs SVOCs Pesticides/PCBs  Metals

¢ Benzene e Aniline e alpha-BHC e Antimony
¢ Chlorobenzene ¢ 4-Chloroaniline e PCBs e Arsenic

¢ 1,2-Dichloroethane e Beryllium
¢ Dichloroethylene ¢ 1,2-Dichlorobenzene e Boron

e Methyl Chioride ¢ Nitrobenzene ¢ Nickel

¢ Methylene Chloride e 2-Nitrochlorobenzene ¢ Thallium
e Tetrachloroethylene e Cyanide
¢ Vinyl Chloride e Phenol
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2-Chlorophenol
2,4-Dichlorophenol
2,4,6-Trichlorophenol
Pentachiorophenol

e 2,4-Dimethylphenol

¢ Naphthalene

Potential exposure pathways are summarized below:

Potential Potential
Exposure Pathway Chemical Source Exposure Scenario Potential Receptors
Direct Contact Clay Cap Dermal Contact with and  On-Site Maintenance
Incidental Ingestion of Workers
Soil
Air Clay Cap Inhalation of On-Site Maintenance
VOCs and Dust Workers
Surface Water Groundwater Dermal Contact with and  Trespassing Users of
Discharge to Ingestion of Mississippi River
Surface Water River Sediments
Fish Ingestion - Commercial and

Recreational Users of
Mississippi River
Potential risks due to direct contact and subsequent ingestion or dermal adsorption of
constituents in, or adjacent to, landfilled materials were considered low because:

e The site is located in an exclusively industrial area and is fenced and
patrolled by security personnel effectively eliminating the potential for
residential exposure;

o Workers are the only likely receptors to present at the site and they would be
present for limited periods of time to implement remedial actions or complete
maintenance activities;

e A 2to 6 ft thick, intact, highly-vegetated clay cover prevented direct contact
with landfill contents; and

o Use of appropriate health and safety measures would limit worker exposures.
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Potential risks due to direct contact with surface water were considered low because:
e Swimming does not occur locally due to the highly urbanized and
industrialized nature of the Sauget area,;
s Chemical concentrations are likely to be low to high dilution; and

o Exposure while fishing or boating would only be associated with incidental
splash that is typically transient in nature and results in limited skin contact.

Potential risks due to inhalation of wind-blown dust from the landfill surface or entrained in the
atmosphere by vehicular traffic associated with on-site remedial activities were considered low
because:

» A thick clay cap covered the landfill;
e The cap was in good condition;
o Heavy vegetative cover on the cap would significantly limit dust emissions;

o With a depth to water averaging 12 ft, most excavated materials would be wet
and not prone to dispersal by wind entrainment,;

o Potentially-significant receptors were probably limited to on-site remediation
workers with short term exposures; and

o Construction of a slurry wall and installation of a pump and treat system, the
most likely remediation scenario, would not be likely to generate significant
quantities of air-borne dust.

Potential risks due to inhalation of volatile organics from the landfill were considered low
because:

o Remediation workers were the only potentially significant receptors;
¢ Escape of volatiles was limited by the vegetated, clay cap,; and
e Most remediation activities would occur adjacent to but not in the landfill,

thereby leaving the materials with the highest concentration of volatile
chemicals undisturbed.
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Potential risks due to ingestion of biota were considered significant because:

¢ Groundwater discharge from the landfill released an estimated 77 pounds per
day of organic chemicals into the Mississippi River,;

¢ Fish could accumulate at least one of the organic chemicals (chiorinated
nitrobenzene) identified in Site R groundwater; and

e Commercial fishing was known to occur in the Mississippi River and
recreational fishing was believed to occur.

Potential risks flora and fauna were considered significant because:

¢ Groundwater discharge from the landfill released an estimated 77 pounds per
day of organic chemicals into the Mississippi River; and

e The Mississippi River was an active ecosystem.

Potential carcinogenic risks associated with realistic exposure scenarios for identified receptor
groups indicated that the potential excess cancer risks for on-site workers and area residents
consuming fish were less than 2.7 x 107 for all pathways combined. Even under worst-case
exposure assumptions, the estimated excess lifetime carcinogenic risk for all pathways
combined was 5.7 x 10°. Risk assessment results for the exposure pathways are summarized
below:

Pathway Worst-Case Exposures Average-Case Exposures
On-Site Local On-Site Local
Worker Resident Worker Resident
Dermal Contact
Surface Materials 45x107 NA ¢ 6.2x10°® NA ¢
Surface Water
Adult NA 1.3x10° NA NA
Child NA 7.6 x 107 NA NA
Total NA 2.1x10° NA NA
Incidental Ingestion
Surface Materials 8.9x107 NA 1.2 x 107 NA
Surface Water
Adult NA 34x10°
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Child NA 8.1 x10°
Total NA 1.2x 10

Inhalation

Volatile Organics 9.5x 107 NA 1.1x10°® NA

Fish Ingestion
Adult NA 8.7 x 107 NA 52x10%
Child NA 49x107 NA 29x10%
Total NA 1.4x10° NA 8.1x10%

Total 2.3x10*° 3.4x10° 1.9x107 8.1x10*
Overall Total @ 6.7 x10° 2.7 x 107
Notes:

1) Not applicable, pathway not available to this receptor group.
2) Conservatively assumes that a receptor will be exposed via all pathways.

With respect to noncarcinogenic hazards, the analysis indicated that the hazard indices for all
receptor groups and pathways combined were less than one for realistic exposure scenarios.
Under worst-case assumptions, the combined hazard index was also less than one. Risk
assessment results for the exposure pathways are summarized below:

Pathway Wors Exposures Average-Case Exposures
On-Site Local On-Site Local
Worker Resident Worker Resident
Dermal Contact '
Surface Materials 6.2 x 10 NA ¢ 3.1x10* NA ¢
Surface Water
Adult NA 6.1x10? NA NA
Child NA 22x10" NA NA
Incidental Ingestion
Surface Materials 2.2x10°% NA 1.1x10° NA
Surface Water
Adult NA 1.7 x 10*
Child NA 2.3x10°
Inhalation
Volatile Organics 5.0x10°% NA 2.1x10* NA

Fish Ingestion
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Adult NA 5.4 x 10 NA 3.0x10°
Child NA 1.7 x 107! NA 1.0 x 102

Total Adult 7.9x10° 1.1 x 10" 1.6x10° 3.0x10°
Total Child NA 3.9x10" NA 1.0 x 102
Overall Total 51x10" 1.5 x10?
Notes:

1) Not applicable, pathway not available to this receptor group.

2) Conservatively assumes that a receptor will be exposed via all pathways.

2.6.2 Ecological Risk Assessment

2.6.21 Dynamac (1994)

As part of the Human Health Risk Assessment prepared for the Site R RI/FS, Dynamac and

Geraghty & Miller also prepared an Ecological Risk Assessment using data collected during the
RI required by the IEPA AOC. Using data from prior site investigations, the risk assessors

identified 29 chemicals of potential concem (COPCs):

VOCs SVOCs Pesticides/PCBs  Metals
e Benzene Aniline e alpha-BHC e Antimony
¢ Chlorobenzene 4-Chloroaniline e PCBs e Arsenic
¢ 1,2-Dichloroethane ¢ Beryllium
o Dichloroethylene 1,2-Dichlorobenzene e Boron
¢ Methyl Chloride Nitrobenzene o Nickel
¢ Methylene Chioride 2-Nitrochlorobenzene e Thallium
e Tetrachloroethylene e Cyanide
e Vinyl Chloride e Phenol

o 2-Chlorophenol

¢ 2 4-Dichlorophenol

e 2,4,6-Trichlorophenol

e Pentachlorophenol

e 2 4-Dimethylphenol

¢ Naphthalene
Potential risks flora and fauna were considered significant because:
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¢ Groundwater discharge from the landfill released an estimated 77 pounds per
day of organic chemicals into the Mississippi River; and

¢ The Mississippi River was an active ecosystem.

Potential hazards to terrestrial biota were evaluated qualitatively. Due to the poor habitat
available to support terrestrial wildlife, the presence of a clay cap on the landfill and the highly
industrialized nature of the study area, potential terrestrial-wildlife exposures were likely to be
limited. Consequently, risks to terrestrial organisms were likely.to be limited.

Potential risks to aquatic organisms associated with groundwater releases to surface water
were assessed quantitatively. This was done through acute toxicity bioassays for five species
exposed to groundwater collected from three perimeter wells. Chronic toxicity bioassays were
done for the most sensitive species tested. Bioassay results were used to derive a no observed
effects concentration (NOEC) for site groundwater. This data, coupled with data on
groundwater and surface-water flow rates, was used to derive an aquatic hazard index as a
theoretical estimate of the potential hazards to aquatic organisms. Utilizing a safety factor of 10,
the aquatic hazard index was found to equal 4.4 under average river flow conditions with no
assumption for attenuation of toxicity with downstream distance or losses of toxic chemicals due
to volatilization, adsorption, etc. For a 7Q10 river flow, the aquatic hazard index was 17.1.

Aquatic hazard index values greater than one suggested that, within the limitations of the
methodology used to derive this number, potential impacts to aquatic life associated with
groundwater discharge to the river could not be ruled out. Two conservative assumptions were
used in calculating these results:

e Appilication of a ten-fold safety factor to provide a margin of safety for more
sensitive species than those used in the groundwater bioassays; and

e Use of a simple dilution model to estimate constituent concentrations in
surface water.

Although the data indicate that groundwater flowing into the river could have a potential impact
on aquatic organisms, actual impacts were unknown. Testing of river water downstream of the
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American Bottoms Regional Treatment Facility outfall indicated that aquatic toxicity could not be
measured in using standard bioassay techniques in samples of river water collected
immediately adjacent to the landfill. Furthermore, the data indicated that attenuation of toxicity
is likely to be significant.

Acute toxicity studies of river water samples collected near the landfill suggested that
attenuation of toxicity was likely to be rapid.

2.6.2.2 Environmental Science and Engineering (1995)

Environmental Science and Engineering's Amherst, New Hampshire office completed an
ecological risk assessment for Site R in May 1995. The purpose of this risk assessment was to
evaluate the potential for any adverse effects that constituents from the site might have on
downstream ecological receptors within or depended upon the Mississippi River.

A reconnaissance of the site and surrounding area was performed on May 6, 1994. With the
exception of a few trees, no natural (undisturbed) habitat appeared to remain on the site nor
were any jurisdictional wetlands present. Birds were the only animals identified on site at the
time of the visit. From the standpoint of terrestrial ecology, it was determined that all of the
following factors precluded inclusion of a terrestrial component in the Ecological Risk
Assessment:

Presence of at least two feet of clean cap material;

Lack of food and/or sparse vegetative cover;

Low probability for recruitment of terrestrial species from surrounding areas; and
Disturbed nature of the available habitat.

As a natural resource, the Mississippi River was considered very important.. However, the
urban environment between Sauget and St. Louis and the physical (e.g. docks, barges and
transfer stations) and the chemical (e.g. the ABRTF outfall) disturbances in the river could lead
to defining this reach as a stressed ecosystem. Rip-rap along the western edge of the site
provided shoreline stability but less than adequate riparian habitat for wetland-dependent birds
or mammals. Organic chemicals in groundwater and the potential for migration to the
Mississippi River presented an exposure pathway and potential risk to aquatic biota. This
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potential migration pathway and risk were the focus of the Ecological Risk Assessment. Only
impacts to aquatic receptors that were directly or indirectly dependent on the river were
considered in this assessment. Aquatic biota residing within or dependent on the Mississippi
River downstream of Site R were considered the ecosystem at risk for this risk assessment.

With the exception of three constituents (Naphthalene, 4-nitrodiphenylamine and 2,4-D), SVOCs
observed in soil and groundwater at Site R consisted primarily of four classes of compounds:
Anilines, Chlorobenzenes, Phenols and Nitroaromatics. Anilines had the greatest mean
concentration (82,000 to 100,000 ppb), followed by Nitroaromatics (31,000 to 75,000 ppb),
Phenols (1,000 to 50,000 ppb) and Chiorobenzenes (100 to 3,000 ppb). Some of these
constituents were considered to have the potential to cause adverse acute and/or chronic
effects in fish and other aquatic biota. The central question of the risk assessment was "Do the
concentrations of individual CO[P]Cs in the Mississippi River predicted by the groundwater flow
model meet or exceed currently available criteria, standards, or toxicity endpoints for surface

water and sediment?".

Groundwater modeling indicated that predicted concentrations of VOCs in surface water were
well below 1 ppb. Since AWQC for the VOCs found at Site R were greater than 50 ppb, VOCs
were eliminated as constituents of concern. For the remaining constituents found at the site,
only compounds that could be adequately modeled were included in the risk assessment. In
addition, only compounds with a detection frequency greater than 5 percent and a concentration
greater than 1 ppm were included as COPCs. Constituents with concentrations less than one
ppm were eliminated because they would have a concentration well below instrument detection
limits when groundwater mixing with surface water. PAHSs, phthalate esters, ethers and cresols
were eliminated on that basis. Other constituents eliminated from consideration because they
did not meet selection criteria were Benzidine; Benzyl Alcohol;, 1,3-Dichlorobenzene; 3,3-
Dichlorobenzidine; 2,4-Dinitrotoluene; Hexachlorocyclopentadiene; Isophorone; 2-Methylphenol;
n-Nitrosodiphenylamine; and Triphenylphosphate.

Metals were eliminated from consideration because of the closeness of the measured
groundwater concentrations to the range of instrument detection limits was less than a factor of
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three. In addition, most metal concentrations in groundwater were below levels expected for a
highly industrialized area.

Although PCBs have a strong potential to bioaccumulate, they were eliminated from
consideration because they were detected in less than 2 percent of the samples and, when
detected, concentrations were less than 1 ppb. Of the pesticides, only 2,4-D met the criteria for
inclusion in the risk assessment.

To estimate surface water concentration that fish or wildlife might be exposed to, the average
surface-water exposure concentration of a constituent was determined by dividing the average
groundwater loading rate to the river by the river's average daily flow. To estimate the
constituent concentrations on suspended sediment, the average daily groundwater-load was
evenly distributed in the average daily, suspended-sediment load of the river. Mean suspended
sediment concentrations were determined by dividing the mean groundwater-loading rate by the
mean daily discharge of suspended sediment to yield a bulk suspended sediment concentration.

Hazard Indices were calculated for each COPC in surface water by dividing the modeled
exposure concentration in surface water by the respective AWQC or NOEL/LOEC. Hazard
indices were calculated for each COPC in sediment by dividing the modeled exposure
concentration in sediment by the respective Sediment Quality Value (SQV). SQVs were
calculated by multiplying the Koc times the AWQC. The bulk (suspended) SQV was then
derived by multiplying this value by the percentage of organic carbon assumed to be present in
the sediment.

The results of these calculations are summarized below:

Hazard Indices

Constituent of
Potential Concern Surface Water Sediments
Anilines
Aniline 2.87E-02 1.07E-01
2-Chloroaniline 4.06E-03 1.51-E03
3-Choroaniline 1.02E-02 3.99E-03
4-Chloroaniline 2.62E-02 1.15E-02
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2-Nitroaniline 4.78E-08 5.12E-08
4-Nitroaniline 1.30E-08 6.72E-09

Phenols
Phenol 2.37E-05 2.43E-05
2-Chlorophenol 3.20E-07 6.70E-09
4-Chlorophenol 3.70E-08 1.38E-09
2,4-Dichlorophenol 4.64E-08 3.61E-09
2,4,6-Triclorophenol 5.22E-06 1.73-E06
Pentachlorophenol 8.69E-06 ‘ 4.87E-09
4-Methylphenol 1.38E-05 4 93E-06
2,4-Dimethyphenol 1.78E-06 1.24E-07
4-Nitrophenol 1.62E-10 2.28E-10

Chlorobenzenes
1,2-Dichlorobenzene 4.30E-04 7.50E-06
1,4-Diclorobenzene 1.96E-05 3.42E-07
1,2,4-Trichlorobenzene 1.43E-06 4.61E-09

Nitroaromatics
Nitrobenzene 8.84E-06 5.45E-06
2-Nitrochiorobenzene 7.60E-05 1.29E-05
3-Nitrochlorobenzene 5.71E-04 6.57E-05
4-Nitroclorobenzene 5.14E-04 6.20E-05

Others
Naphthalene 6.06E-06 6.36E-08
4-Nitrodiphenylamine NC NC
2,4-D 9.71E-04 4.46E-05

Hazard Indices were not be calculated for 4-Nitrodiphenylamine because AWQC or
NOEL/LOEC values were not available for this constituent.

All of the conservatively derived Hazard Indices for surface water and sediment were below 1.0.
Therefore, the COPCs associated with Site R posed no apparent threat to aquatic biota.

In the uncertainty analysis, ES&E stated that:

"Realistically, concentrations of COPCs in the Mississippi River would be
expected to be higher in surface water and sediment near the landfill as this
assessment assumed "immediate™ mixing across the river. However, a mixing
zone study conducted for the American Bottoms Regional Wastewater Treatment
Facility in Sauget indicated that mixing for a point source would be vertically
complete approximately 1000 feet downstream of the discharge. As the
discharge from the Site R landflll is a diffuse source, the mixing would be more
efficient, and any putative impacts to biota would be very localized."
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2.6.2.3 Menzie-Cura (2001)

Study Area - In June 2001, Menzie-Cura and Associates completed a Baseline Ecological Risk
Assessment for the Mississippi River immediately downgradient of Site R. This baseline
ecological risk assessment for the aquatic habitat adjacent to the W.G. Krummrich plant in
Sauget, lllinois addressed surface water and sediment in the Mississippi River adjacent to
Sauget Area 2 Site R (Figures 2-19, 2-20, 2-21 and 2-22). Study area boundaries, which
extended approximately 2000 feet along the riverbank and 300 feet into the river channel, were
defined during a reconnaissance survey completed in September 2000. The study area,
defined using screening-level VOC analyses of sediment samples, is referred to as the Plume
Discharge Area throughout the ecological risk assessment. In general, the study area is
bounded by steep embankments lined with rip-rap. A few scattered structures, such as a wing
dam and a sunken barge, offer some access points for aquatic birds and mammals and
potential protection for fish. There were no bordering wetlands or appreciable bordering
vegetation. No submerged or emergent vegetation was observed at the study area.

Surface water, sediment and fish tissues samples were collected in October and November
2000. River gage height varied from 2.03 feet to 0.08 feet, river depths ranged from 4 to 14.5
feet and flow varied from 78,800 to 97,500 cubic feet per second during the sampling effort.
Both flow and gage height were below annual average for 2000:

Mean Gage Height Mean Stream Flow
(Feet) (Feet)
Maximum 25.38 387,000
Average 6.04 135,716
Minimum -2.39 65,000

Reference areas were also selected during the ecological site reconnaissance and during the
main sampling event. They were selected to represent industrial habitat comparable to the
study area. One reference area with two sampling stations, one with coarse sediments and one
with silty sediments, was located upstream of the study area just north of the old power plant
and south of a railroad bridge. The shoreline is less obstructed than at the study area with the
upland portion vegetated and grading into a sandy shoreline. A second reference area, also
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with one coarse sediment sampling station and one silty sediment sampling station, was located
downstream near the Cahokia Chute and Arsenal Island. This reference area consists of a
large sand bar, less-developed uplands, banks that provide direct access to the river and a
number of partially-sunken snags. The upstream reference area is referred to as Upstream
from the Discharge Area (UDA) and the downstream reference area is referred to as
Downstream from the Discharge Area (DDA). All three habitats (PDA, UDA and DDA) are
located in an industrialized area and there are a number of coal, grain and other barge terminals
upstream of all the sampling areas.

Coarse sediment sampling stations contained over 90% fine to medium sand. Silty sediment
sampling stations within the study area, UDA and DDA had similar clay components although
the study area stations had a larger fine sand component. Coarse sediment TOC ranged from
324 to 700 mg/kg dry weight while silty sediment TOC ranged from 2,805 to 11,800 mg/kg dry
weight. Dissolved oxygen, TDS and turbidity ranged from 7.62 to 10.57 mg/l, 287 to 367 mg/|
and 34.4 to 55.6 NTU.

Analytical Data - Surface water, sediment and fish tissue analytical data are summarized in
Tables 2-18, 2-19 and 2-20, respectively. Fish tissue data are summarized by species and by
area in Table 2-21.

Three trophic levels of fish were sampled in the plume discharge area and in the upstream and
downstream reference areas: 1) bottom feeder, 2) forager and 3) predator. Analytical results
are summarized below. These results represent maximum detected concentrations of
constituents present in whole body fish tissue samples collected in the plume discharge area
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.G. Krummrich plant and other industries in the Sauget area. Concentrations shown in
bold print represent constituents detected only in the plume discharge area. Results from whole
body fish tissue samples collected upstream and downstream of the plume discharge area are
also included in this summary. PCBs were not detected in any of the fish tissue samples.

_Upstream _ Plume Discharge Area Downstream
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SVOCS, ug/kg
1,2-Dichlorobenzene ND 240" ND
1,4-Dichlorobenzene ND 130 Y ND
2,4-Dichlorophenol ND 190 ? ND
2-Methylphenol 110 220 340
Herbicides, pg/kg
24571 71 13 ND
2,4,5-TP (Silvex) 75 8.7 6.9
MCPP ND 8600 2 ND
Pesticides k
4,4-DDD ND 6.7% ND
4 4A-DDE 25 60 19
4.4-DDT 7.6 13 ND
alpha-BHC ND 26" ND
alpha-Chlordane 5.6 14 7.7
gamma-Chlordane 5.8 8.1 35
Dieldrin 32 64 14
Endosulfan | 3 43 ND
Endrin ND 152 ND
Endrin Aldehyde 7.4 10 49
Heptachlor epoxide ND 532 ND
Dioxin, pa/g
2,3,7,8- TCDD 3.3 24 0.96
Notes:

1) Detected in Forage Fish (Gizzard Shad)
2) Detected in Bottom Feeder Fish (Channel Catfish)

3) Detected in Predator Fish (Drum)

As can be seen from these data, eight constituents were only detected in the plume discharge

area. Three SVOCs were only detected in fish tissue samples collected in the plume discharge

area: 1,2-Dichlorobenzene; 1,4-Dichlorobenzene; and 2,4-Dichlorophenol. None of these

concentrations exceed Toxicity Reference Values (TRVS).

One herbicide, MCPP (Methyl

Chiorophenoxy Propionic Acid) was only detected in the plume discharge area samples. Its
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maximum concentration in fish tissue was 8,600 ppb. MCPP is a broadleaf herbicide currently
registered for use. LC50s for rainbow trout, sunfish and bluegill are 125 ppm, >100 ppm and 92
ppm, respectively. Reported biocentration factors (BCFs) range from 122 to 141 (low to
moderate potential for bioaccumulation). Four pesticides were only detected in fish tissue
samples from the plume discharge area: 4,4,4-DDD (6.7 ppb); alpha BHC (2.6 ppb); Endrin (15
ppb) and Heptachlor epoxide (5.3 ppb). Concentrations of 4,4,4-DDD; Endrin and Heptachlor
epoxide were below their respective TRVS. There is no TRV for alpha BHC.

Toxicity Data - Surface water and sediment toxicity test results are summarized in Table 2-22.
Benthic invertebrate community data are included in Table 2-23.

Sediment and surface water samples were collected at nine sampling stations in the Plume
Discharge Area and acute and chronic toxicity testing were performed on these samples. Of
these nine sampling stations, three showed benthic organism toxicity and three showed lotic
organism toxicity:

Sediment Surface Water

Hyallela Fathead Minnow Fathead Minnow Cerodaphnia

North Sampling Transect

PDA -8 No No No Yes !

PDA-9 No Yes @ No Yes
Yes ©

PDA - 10 No No No No

Center Sampling Transect

PDA-5§ Yes “ Yes No Yes ¢
Yes &

PDA -6 No No No No

PDA -7 No No No No

South Sampling Transect

PDA -2 No No No Yes ¢
Yes ¢
Yes ¢
PDA-3 No Yes @ No Yes ¢
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Yes @ Yes ¢
Yes @
PDA -4 No No No Yes ¢
Yes ¢
Yes ¢
Notes:

1) Chronic Toxicity - Reproduction
2) Chronic Toxicity - Survival

3) Chronic Toxicity - Growth

4) Acute Toxicity - Survival

5) Acute Toxicity - Growth

Exposure Pathways - Potential complete exposure pathways in the study area include:

e Sediment to benthic invertebrates via direct contact and ingestion;
e Surface water to invertebrates and fish through direct contact and ingestion;
e Benthic biota to higher order predators (e.g. fish) through the food chain; and

e Fish to piscivorous fish, mammals and birds via ingestion.

Species selected as potential receptors represent the ecological community and its sensitivity to
the contaminants of concern and were arrived at based, in part, on knowledge of the area and
on discussions with USEPA and local professional fishermen. The ecological receptors
selected for evaluation included: benthic invertebrates as a prey base for fish, local fin fish,
great blue heron, osprey and river otter. In this assessment, drum, gizzard shad and channel
catfish represent major groups of fish in the Mississippi River. They represent a bottom feeder,
forage fish and a predator/omnivore bottom-feeding fish, respectively.

Assessment Endpoints - Two assessment endpoints were used in this ecological risk
assessment. 1) sustainability (survival, growth and reproduction) of warm water fish species
typical of those found in similar habitats (incorporates the assessment of aquatic invertebrates);
and 2) survival, growth and reproduction of local populations of aquatic wildlife represented by

osprey, great blue heron and river otter.
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Constituents of Potential Concern - COPCs included the following constituents:

Sediment Water Fish
VOCs

Acetone

Benzene

2-Butanone

Carbon Disuifide
Chlorobenzene
Chloroethane
Chloroform
1,2-Dichloroethane
cis-1,2-Dichloroethene
Ethylbenzene
Methylene Chloride
4-methyl-2-Pentanone
Tetrachloroethylene
Toluene
Trans-1,2-Dichloroethylene
Trichloroethylene
Vinyl Chloride
Xylenes

SVOCs

4-Bromophenylphenylether
4-Chloroaniline
2-Chlorophenol
1,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dichlorophenol
2,4-Dimethlyphenol
2,4-Dinitrotoluene
2-Methylphenol °
3-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
Nitrobenzene °
Phenol

2,4 6-Trichlorophenol

Pesticides

alpha-BHC A
alpha-Chlordane L
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gamma-Chlordane

4,4'-DDD °
4,4'-DDE

4,4-DDT

Dieldrin

Endosulfan |

Endrin

Endrin aldehyde

Heptachlor epoxide

Herbicides

2,4-D ° °
Dicamba )
Dichioroprop . °
MCPP ) °
Pentachlorophenol . °
24,5T °
Silvex . °

Dioxin ° ™ °

Surface Water and Sediment Impact - The only COPCs in surface water that exceeded
available guidelines (Tier |l secondary chronic) were dioxin TEQs (Toxicity Equivalency
Quotients) for mammals and birds at all study area stations and reference stations and mé&p
xylene at one PDA station. A conclusion of no significant risk from exposure to these COPCs
could not be made based on the guideline comparison.

Sediment and surface water toxicity tests for analysis of survival and growth of fish result in
toxicity at certain stations. The sediment toxicity tests indicated a significant reduction in
survival at sand stations PDA-5 and PDA-9 and silt station PDA-3 (and PDA-3FD) in reference
to controls; all three stations also resulted in a significant reduction in survival in comparison to
all other study area, UDA and DDA stations except DDA-13 (sand). PDA-5 is 50 feet from
shore on the middle transect, PDA-9 is 150 feet from shore on the northern transect and PDA-3
is 150 feet from shore on the southern transect. VOCs and herbicides (2,4-D, MCPP) are
elevated at these stations. No significant reduction in growth was observed, excluding PDA-5,
PDA-9 and PDA-3 (3FD). The surface water toxicity tests resulted in a significant reduction in
survival at seven days in reference to laboratory controls for both downstream reference areas.
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The sediment fish toxicity tests indicate potential reductions in survival for fish exposed to study
area sediment with effects localized to samples approximately 150 feet from shore or less.

The components of the sediment triad include the sediment COPC screening, benthic
community analysis and benthic invertebrate sediment toxicity testing. The COPC screening
resulted in one guideline exceedance for naphthalene. The naphthalene concentration in
sediment at PDA-3 exceeded the TEC (Threshold Effects Concentration). Risk due to
guidelines exceedances is low, however, there are a number of compounds without applicable
guidelines. The benthic community analysis was confounded by the high-energy conditions of
the environment at study area (coarse grain and high current exposure). The study area
benthic community included few taxa and low abundance. A similarly sparse community was
found in the UDA samples. The DDA samples included a greater diversity and abundance.
Because observations are confounded by the high-energy nature of the environment, this
component of the triad is inconclusive. Because of the nature of the environment, the benthic
community was predicted not to be a significant component of the fish prey base. Plankton, drift
and periphytic communities are likely to be more important components of the fish prey base.
Finally, the sediment toxicity tests with a benthic invertebrate resulted in a significantly lower
survival in PDA-5 compared to the laboratory control and all other sand study area, DDA and
UDA stations. No silt stations resulted in a significant reduction in survival. Growth was not
significantly lower in all stations with the exception of PDA-5. PDA-5 is approximately 50 feet
from shore and has elevated VOCs (clorobenzene, xylenes) and herbicides (2,4-D, MCPP and
dichloroprop). The sediment triad component, toxicity testing, indicates impairment of the
benthic community from exposure to sediments at PDA-5.

Surface water toxicity testing for the planktonic invertebrate, Ceriodaphnia dubia, resulted in
significantly lower survival at 2 days and 7 days at PDA-2, PDA-2FD, PDA-3 and PDA-4
compared to control samples and all other samples. Both PDA -2 and PDA -2FD resulted in 0%
survival at Day 2. Stations PDA-2 through PDA-4 comprise the southem, silty transect in the
study area (50, 150 and 300 feet from shore, respectively). These stations have elevated
SVOCs (4-chloroaniline), VOCs (chlorobenzene) and herbicides (2,4-D). Reproduction also
was significantly reduced at PDA-5 (50 feet from shore on the middle transect) compared to the
controls and all other stations, and at PDA-8 and PDA-9 in reference to two controls, but not the
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reference areas. The surface water planktonic invertebrate tests indicate a potential risk to
planktonic invertebrates in terms of survival, and at one station, reproduction. However, it was
assumed that water-column plankton were exposed to surface water at the sediment/surface
water interface. The toxicity test exposures the plankton to this surface water for seven days.
This is a conservative assumption because the surface water in the study area undergoes
dynamic mixing and dilution continuously and water column plankton integrate exposures
throughout the water column in the high energy environment.

Fish Impact - Several COPCs including dioxin, herbicides, pesticides and SVOCs were
detected in fish from the study area at concentrations higher than those detected in fish from the
UDA and/or the DDA reference areas, indicating that fish at the study area have a higher
exposure. Of the COPCs detected in fish tissue, the study area fish tissue concentrations with
available TRVs (Toxicity Reference Values) do not exceed the No Effect TRVs. However, TRVs
are not available for some COPCs, particularly the phenoxy herbicides. For those compounds
without TRVs, the comparison indicates that study area fish have a higher exposure than
reference fish for a subset of detected COPCs. There is some uncertainty in this line of
evidence because of the lack of TRVs for some compounds.

Fish species are at risk from direct exposure to study area sediments and due to threats to the
prey base in sediment and surface water based on toxicity test results. However, based on the
benthic survey information, the physical environment inherent to the Mississippi River under
high-energy conditions reduces the importance of the benthic community as a prey base for fish
communities. Planktonic invertebrates do serve as a prey base for fish species, however, the
assessment assumes that they are exposed to dynamic water concentrations reflecting dilution
and dispersion in the high-energy environment. Direct comparisons of COPC concentrations to
guidelines indicate limited risk from exposure to a few compounds. Study area -specific
COPCs, such as MCPP (Methyl Chlorophenoxy Propionic Acid), are present in study area
sediment and fish tissue and are not detected in UDA or DDA samples indicating that the

compounds are accumulating.
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Wildlife Impact - Wildlife observations, specifically fish diversity, is similar at the study area,
DDA and UDA. Habitat between these areas differs physically (study area steep and rocky
shoreline) which may affect wildlife use, but this difference is not due to COPC concentrations.
Comparison of COPC concentrations in surface water to wildlife drinking water benchmarks
(NOAELSs) indicated that no COPC for which there is a benchmark exceeded that benchmark.

Analysis of wildlife (birds and mammals) that utilize fish as a prey base and may be incidentally
exposed to study area surface water and/or sediment and consume fish indicates that there is
no significant risk of harm from exposure to study area media for any COPC with a TRV.
However, no TRV was available for MCPP and other phenoxy herbicides and COPCs. MCPP
is detected in study area sediment and fish tissue, but not in DDA or UDA sediment or fish
tissue. Therefore, there is some uncertainty in this endpoint.

The analysis of potential risk to local populations for wildlife as represented by two bird and one
mammal receptor species exposed to study area sediment, surface water and fish tissue
indicates a low potential for risk. Observations do not indicate clear impacts to wildlife
populations utilizing the study area.

In general, the impacts occur within 300 feet of shore. The toxicity tests indicate toxicity at four
stations within 150 feet of shore. The surface water at one station, PDA-4, results in water
column toxicity and is located approximately 300 feet from shore. This station is located
downstream from the wing dam and is somewhat protected from river currents.

Summary - Menzie-Cura's Ecological Risk Assessment indicates that:

e Fish species are at risk from exposure to sediment based on the results of toxicity testing;

e Fish prey, such as planktonic invertebrates, are at risk from exposure to surface water
based on toxicity tests. Planktonic invertebrates do serve as a prey base for fish species,
however, the assessment assumes that they are exposed to surface water at the sediment-
surface water interface. In reality, they are exposed to dynamic water concentrations
reflecting dilution and dispersion in the high-energy riverine environment. Benthic
organisms are also at risk from exposure to sediment based on laboratory toxicity tests.
However, the inherent high-energy physical environment in the study area in the Mississippi
River limits the number of benthic invertebrates. Therefore, benthic invertebrates are not
abundant and are not considered an important prey component for fish at the study area.
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e Fish are accumulating compounds, specifically MCPP [methyl-chlorophenoxy-propionic
acid], detected in study area sediments but not detected in reference sediments.

e There is a low potential risk to wildlife foraging on the media (sediment, surface water and
fish) in the study area.

e There are a number of compounds without applicable sediment, surface water or tissue
guidelines. Comparisons of study area concentrations to reference concentrations indicate
that a subset are found in concentrations in study area media that exceed the
concentrations in reference media.

e In general, the impacts occur within 300 feet of the shoreline. All toxicity tests resulting in
potential toxicity occurred within 150 feet of shore, with the exception of one station (PDA-4)
at 300 feet. This station is located downstream of the wing dam in an area where surface
waters are more protected from the strong currents.

e VOCs, SVOCs, and one herbicide are elevated at the surface water stations with toxicity,
and VOCs, and herbicides are elevated at the sediment stations with toxicity.

2.7 Treatability Studies

The Advent Group of Brentwood, Tennessee conducted a groundwater treatability study for
Solutia in 1992 (Groundwater Treatability Study, June 1993) using groundwater from Site R as
influent. This pilot-scale test of a fluidized bed, attached biological growth, groundwater
treatment system was undertaken as part of an RI/FS required by an AOC with IEPA. The
purpose of this test was to evaluate treatment efficiencies and obtain treatment plant design
parameters. Treatability test objectives were:

¢ Obtain a representative blend of groundwater for use in testing;

e Develop a treatment performance profile of the FBR (fluidized bed reactor) for the
parameters of concemn;

e Develop operational and design parameters for a full-scale FBR treatment system should
one be constructed,;

o Develop sludge handling process design parameters, if necessary;

o Determine off-gas rates and characteristics;

¢ Determine impacts of recalcitrant materials, if any; and

e Prepare process design and prefiminary cost estimate for a fuli-scale FBR system.
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To simulate both summer and winter operating conditions, the treatment system was operated
from July 27 to November 16, 1992. From July 27 to October 15, 1992, unit temperature was
20 to 30°C to simulate summer conditions. After all necessary summer operating data were
collected, a chiller was used to reduce feed temperature to between 9 and 14°C to simulate
winter operations. A composite feed from existing Site R wells 28B, 56C and 57C was collected
for treatment. Each well contributed approximately one third of the flow to the composite.
Groundwater feed was stored in an equilization tank and pumped to the treatment system with a

positive displacement pump.

A treatment system consisting of five unit operations was used to treat Site R groundwater
(Figure 2-35). These sequential unit operations were:

e Biodegradation of organics with a fluidized bed reactor (FBR) using activated carbon as the
growth medium and operating at a fluidization flow of 30 gpm and a forward flow of 0.4 to
1.5 gpm;

Flocculation of solids;

Clarification of solids;

Filtration of solids using bag and cartridge filters in series; and

Carbon polishing using two beds in series to remove any residual organics.

Treated effluent was discharged to the American Bottoms Regional Treatment Facility.
Clarification, filtration and carbon adsorption were performed to insure that there would be no
impact on the American Bottoms wastewater-treatment system.

Sludge from American Bottoms was the primary source of seed for the FBR although small
quantities of microorganisms from other treatment facilities were also added during the
acclimation period. To increase the rate of nitrification early in the study, the microbial
population was supplemented with commercially obtained nitrifiers. After a three week long
acclimation period, biological activity in the system stabilized and testing of varied organic
loadings at warm and cold temperature conditions was started.

A wide-range of organics was effectively removed by the FBR. At a COD loading of 250 pounds
per thousand cubic feet per day, the FBR system proved operable and capable of reliable VOC
and SVOC removals approaching or exceeding 99 percent:
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Average Average Percent

Constituent influent Effluent Removal
VOCs, ppb
Chlorobenzene 5,700 44 99.2
Toluene 1,350 <5 99.8
Xylene 1,117 11 99.0
SVOCs, ppb
2-Chloroaniline 37,667 11 >99.9
4-Chloroaniline 16,650 <30 >999
1,2-Dichlorobenzene 2,867 90 96.9
2-Nitrochlorobenzene 129,667 330 99.7
4-Nitrochlorobenzene 41,167 57 98.7
Phenol 2,983 <10 99.8
2-Chlorophenol 6,580 14 99.8
2,4-Dichlorophenol 5,583 13 99.8
Herbicides, ppb
2.4-D 408 34 91.7
2,45-T 12.5 2 84.0
Soluble TOC, ppm 219 9 95.6
Soluble COD, ppm 754 23 96.9
Soluble BOD, ppm 201 2 99.0

Mass removal by air stripping was minimal with 0.00199% of the Chiorobenzene, 0.00351% of
the 1,2-Dichlorobenezene and 0.00306% of the Toluene removed by this mechanism.

Treatment system influent and effluent VOC, SVOC, Herbicide and Metals analytical results are
presented in Table 2-25.

Using information from the pilot-scale treatability test, Advent prepared a cost estimate for a full-
scale system designed to treat a flow of 1500 gpm with a sustained COD load of 14,400 pounds
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per day. At this flow rate and loading, twelve, 22 ft-diameter FBRs were needed to treat
extracted groundwater. Each reactor would use two pumps, of approximately 115 horsepower
each, to fluidize the attached growth carbon bed at a recycle ratio of 33:1. Treated effluent
would be discharged to the Mississippi River after flocculation and clarification. Sludge filter
cake would be disposed at an off-site industrial waste landfill.

Installed treatment system costs, in rounded 1992 dollars, are summarized below:

Groundwater Collection System $ 400,000
Influent Preparation 47,100
Fluid Bed Reactors 10,358,000
Solids Removal 253,500
Control Room/Laboratory 487,200

Subtotal $11,546,000

Site Preparation (3%) 346,000
Piping (10%) 1,155,000
Electric (12%) 1,386,000

installed Equipment Cost $14,087,000

Engineering (20%) 2,817,000
Contingency (20%) 2,817,000

Total Installed Cost $19,721,000

Annual treatment system operation and maintenance costs, in rounded 1992 dollars, are

summarized below:

Labor $ 467,200
Groundwater Recovery and Pretreatment 194,000
Fluid Bed Reactors 893,000
Sludge Treatment and Disposat 94,900
Laboratory Analyses 200,000
Maintenance (5% of Subtotal Installed Cost) 572,000

July 3, 2003 Flle 8R070303 Page 2 - 87



Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q,Rand S SITES CHARACTERIZATION

Total Annual O&M Costs  $2,421,000

2.8 Local Limits Evaluation

To evaluate the feasibility of discharging groundwater recovered downgradient of Sauget Area 2
Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant
and other industries in the Sauget area to the American Bottoms Regional Treatment facility, the
Advent Group, Inc. conducted a desktop screening evaluation broadly based on the American
Bottoms methodology for determining local limits. The purpose of the evaluation was to
determine if any of the existing data indicated a potential to exceed any one of five screening
criteria. If any criterion was exceeded, the removal efficiency required of American Bottoms to
pass this criterion was presented.

The steps in the process can be summarized as follows

1) Prepare a data base using groundwater quality data collected from the Shallow, Middle and
Deep Hydrogeologic Units in January and May 2000;

2) Establish groundwater flows resulting from installation of a physical barrier (535 gpm) and a
hydraulic barrier (1,448 gpm);

3) Establish representative flow at American Bottoms (15 MGD);

4) Combine the estimated mass loads for the groundwater and American Bottoms flows and
estimate the mean and maximum constituent concentrations for which data were available
(Note - The effect of the PChem Plant was not included in this evaluation);

5) Constituents of concern were selected, on the basis of maximum concentrations in the data
base, using the following screening method:

e Constituents not sampled and analyzed at least once were eliminated due to insufficient
data;

e Constituents not detected were eliminated:

e Constituents not detected at least twice were eliminated:

o Constituents with maximum concentrations lower than the NPDES permit limits were
eliminated,

e Constituents with maximum concentrations lower than a water quality standard (with
application of mixing zone dilution factors of 80, 230 and 2,820 to 1 for acute, chronic
and human health water quality standards, respectively) were eliminated;

e Concentrations with maximum concentrations lower the minimum inhibition criteria for
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heterotrophic or nitrification activated sludge were eliminated;

5) Percent removal to prevent pass through or inhibition was calculated for each constituent
that survived the screening process.

Constituents of concern, based on this local limits evaluation, are identified below for both low
flow rate and high flow rate groundwater extraction systems.

Low Flow Rate (724 gpm) High Flow Rate (1,448 gpm)
Pass Through 4-Choloraniline 4-Chloroaniline
4-Nitroaniline 4-Nitroaniline
Inhibition Aniline Aniline
2-Chlorophenol 2-Chlorophenol
Pentachlorophenol Pentachlorophenol
Phenol Phenol

Low and high flow rates are based on Darcy flow through a 2000 ft. long seepage face
downgradient of Sauget Area 2 Site R and two times the Darcy flow, which is the pumping rate
required to capture groundwater upstream of this seepage face (Volume 1l - Design Basis and
Design).

Removals required at the American Bottoms Treatment Facility to prevent pass through or
inhibition, as identified in the local limits evaluation, are listed below along with the removals
achieved in the pilot-scale groundwater treatability test conducted in 1993 using groundwater
from Sauget Area 2 Site R as influent (Section 2.7).
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Local Limits Removal Required
Groundwater Treatability Study

Low Flow High Flow Removal Achieved
(percent) (percent) {percent)
Pass Through
4-Chloroaniline 80 81 >99.9
4-Nitroaniline 9 43 90.0
Inhibition
Aniline 79 81 89.4
2-Chlorophenol 43 61 99.8
Pentachlorophenol 65 73 90.0
Phenol 74 78 99.8

Since American Bottoms uses the same treatment process (biodegradation) and carbon
adsorption) as used in the Sauget Area 2 Site R pilot-scale groundwater treatability study, the
POTW should be able to treat groundwater extracted downgradient of Sauget Area 2 Sites O, Q
(Dog Leg), R and S; Sauget Area 1 G, H, | and L; the W.G. Krummrich plant and other
industries in the Sauget area. = American Bottoms submitted an NPDES permit renewal
application in October 2001 that included a groundwater discharge from Sauget Area 2. A
discharge permit application for this discharge will be submitted to American Bottoms in April
2002
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Figure 2 - 1

Site Location Map
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Figure 2 - 2
Cross Sections of the Valley Fill

East St. Louis Area, lllinois
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Figure2 -3

Geologic Cross Section
and

Piezometric Profile of the Valley Fill
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Figure2-4
Wells, Borings and Sampling Locations
From Pre-RI/FS Investigations
Lines of Cross Section

Site R
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Figure2 -5
Cross Section A- A’

Sauget Site R

July 3, 2003 File SR062503(2)



J

File: £:\Z2320010024 00\FASIt AND CUI.UWG Last edited: 05/04/01 @ 3:42 pm. WC=S5I LOUIS. MO

A

- EAST
WEST ROCK }.4 LANDFILL LIMIT ——»{
REVETMENT B-101
440 & CLAY CAP  (PROJCCTED
>
& S
g -10 -1 - :
az0 - & B-8 p-104 B-9 B 5 Ble B-13 ¢
a [ SITE] R .
1
g FluodL M AIT ERJ[AL al;
x - ’ B e— ~N
2 400 u
< a
A SILTY SAND AND.STL.TY clay g
| «
S 380 | b :
E / ]
> ™ 2
O 360 |~ ~
5 =
a FINE TO COARSE SAND AND GRAVEL g
2 340 — i 3
v z
5 z
a —— e
Z
9 320
= COARSE SAND AND GRA[VEL
s 2
g 300 |— b; T,l_L_L:l\\’_ &
- SAND GRAVEL BOULDERS AND ROCK FRAGHMENTS o
A
— \m ———
L2801 B— -
[
Z
260 —
LIMESTONE BEDROCK
240 -
SAUGET AREA 2 RI/FS SUPPORT SAMPLING PLAN]| PROJECT NO,
SAUGET, ILLINOIS 2320010024.02
) 200
P — URS
SCALE FEET
DRN, By:djd 5/4/@1 a FIG. NO.
REFERENCE: TAKEN FROM THE REMEDIAL INVESTIGATION DSGN. BY:ss Cross Section A=A, Sougel 3ite R. | 5
AT SITE R REPORT PREPARED BY GERAGHTY & MILLER CHKD. BY: pany. gel,




Amended Focused Feasibility Study
Interim Groundwater Remedy

Sauget Area 2 Sites 0, Q, Rand $§ FIGURES

Figure2 -6
Cross Section B - B’

Sauget Site R
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Figure2 -7
Total VOC Concentrations

Shallow Hydrogeologic Unit
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Figure2 -8
Total VOC Concentrations

Middle Hydrogeologic Unit
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Figure2 -9
Total VOC Concentrations

Deep Hydrogeologic Unit
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Figure 2-10
Total SVOC Concentrations

Shallow Hydrogeologic Unit
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Figure 2 - 11
Total SVOC Concentrations

Middle Hydrogeologic Unit
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Figure2-13
Impact of Historical W.G. Krummrich Operations

on Groundwater Quality
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Figure2 - 14

Projected ABRTF Effluent Discharge Plume Location
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Figure 2 - 15
Summary of Mississippi River Habitat Observations

ABRTF Effluent Plume

July 3, 2003 File SR062503(2)
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Figure 2 - 16
Schematic of Transect Sampling Locations

ABRTF Effluent Plume

July 3, 2003 File SR062503(2)



FIGURE 2-1. SCHEMATIC OF TRANSECT SAMPLING LOCATIONS
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Figure 2 - 17
Schematic of General Study Area

ABRTF Effluent Plume

July 3, 2003 File SR062503(2)



FIGURE 1-2. SCHEMATIC OF GENERAL STUDY AREA
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Figure2 - 18
Schematic of Wing Dam Area

ABRTF Effluent Plume

July 3, 2003 File SR062503(2)
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Figure 2 - 19
Site Locus (PDA)

WGK Plant Ecological Risk Assessment
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Figure 1-1. Site Locus (PDA)
WGK Plant Ecological Risk Assessment
Sauget, IL
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Figure 2 - 20
PDA Transect Layout

WGK Plant Ecological Risk Assessment
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Figure 2-1. PDA Transect Layout
WGK Plant Ecological Risk Assessment
Sauget, lllinois
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Figure 2 - 21
PDA Transect Layout (Schematic)

WGK Plant Ecological Risk Assessment

July 3, 2003
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FIGURE 2-2: PDA Transect Layout (Schematic)
WGK Plant Ecological Risk Assessment
Sauget, Illinois
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Figure 2 - 22
PDA, UDA and DDA Locus Map

WGK Plant Ecological Risk Assessment
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Figure 2-3. PDA, UDA and DDA Locus Map
WGK Plant Ecological Risk Assessment
Sauget, lllinois
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Figure 2 - 23
USEPA Sediment Sampling Locations

Adjacent to Site R

July 3, 2003 File SR062503(2)
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Figure 2 - 24
USEPA Upstream and Downstream

Sediment Sampling Locations

July 3, 2003
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Figure 2 - 25
Sauget Area 2

Total VOC Concentrations in Shallow Wells

July 3, 2003 File SR062503(2)
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Figure 2 - 26
Sauget Area 2

Total VOC Concentrations in Intermediate/Deep Wells
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Figure 2 - 27
Sauget Area 2

Total BNA Concentrations in Shallow Wells
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Figure 2 - 28
Sauget Area 2

Total BNA Concentrations in Intermediate/Deep Wells
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Figure 2 - 29

Historical Summary - Sites O, P, Q,Rand S
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'TABLE 1. SUMMARY OF BENTHIC MACROINVERTEBRATE IDENTIFICATION

DENTIFICATIO

NUMBER
OBSERVED

10 159.5 CHIRONOMIDAE 1
10 169.5 OLIGOCHAETEA 1
20 99.5 OLIGOCHAETEA 1
40 108 PHYSIDAE 1
1550 (WING DAM) 250 - 300 TRICHOPTERA 7

(Hydropsyche orris or H. bidens)

ix
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TABLE2.  AMARY OF HABITAT CHARACTERISTICS OF THE MISSISSIPP RIVER.  [HE AMERICAN BOTTOMS OUTFALL AREA

-140 30.0 1.1 1.95 - - - - - - - - <1 <1 - -
-140 130.0 ~ - - - - - - - - - <1 <1 - -
-140 170.0 - - - - - - - - - - <1 <1 - -
-5 199.5 1.8 2.38 - - - - - - - - <1 <1 - -
-3 138.5 10.8 2.14 - - - - - - - - <1 <1 - -
5 196.5 - - - - - - - - - - <1 <1 - -
10 97.5 - - - - - - - - - - <1 <1 X X
10 138.5 - - 004 108 512 4436 19.7 18.35 9.25 2.1 <t <1 X
10 159.5 - - - - - - - - - - <1 <1 - -
10 173.0 - - - - - - - - - - <1 <t - -
10 199.5 - - 008 0490 3277 4429 23.08 16.82 8.27 2.62 <1 <t X X
13 195§ - - - - - - - - - - <1 <1 - -
2 99.5 - - 121 1183 2703 37.38 463 2.04 43¢ 9.74 <1 <1 7 X X
20 138.5 - - - - - - - - - - <1 <1 x x
20 160.0 1800 - - - - - - - - - - <1 <1 X -
20 196.5 1800 - - 003 048 25 3128 33.56 21.9 8.42 1.85 <1 <t - X
25 2135 1800 - - - - - - - - - - <t <1 - -
30 93.5 1800 - -~ 053 778 2339 509 8.6 413 1.62 3.05 <1 <1 - -
30 147.5 1800 - - - - - - - - - - <t <1 X X
30 1955 1800 - - 8494 005 029 497 368 3.63 1.77 8.47 <t <1 X -
a3 165.0 1800 - - - - - - - - - - <1 < X X
35 115.0 1800 11.4 1.63 - - - - - - - - <t <1 - -
35 142.5 1800 108 2.04 - - - - - - - - <1 <1 - -
35 167.0 1800 10.7 2.30 - - - - - - - - <1 <1 - -
35 198.5 1800 9.5 2.08 - - - - - - - - <t <1 - -
40 108.0 1800 - - - - - - - - - - <1 <1 - X
40 140.5 1800 - - - - - - - - - - <1 <1 X X
40 170.0 1800 - - - - - - - - - - <t <1 X X
40 213.5 1800 - - - - - - - - - - <1 <1 X -
50 1150 1800 - - - - - - - - - - <1 <1 X X
50 1425 1800 - - - - - - - - - - <1 <1 X X

PAGE 1 OF 3



by

IABLE 2. SUMMAHY OF HABITAT CHAHAUIEHIS HUS U 1HE MISSISSIFH HIVEH Al THE AMEHICAN BUHOMS OUTFALL AREA

OTHER

PARTICULATE | PARTICULATE
. (COAL FINES) . .-, (GRAIN) -

<1 X X

50 192.8 1800 - - 0 0.17 1.21 7.09 58.56 26.31 7.12 0.84 <1 <1 - -

50 198.5 1800 - - 008 065 268 2000 1275 1619 2448 2252 <1 <1 X -

85 75.0 1800 10.8 0.90 - - - - - - - - <1 <1 - -

85 113.0 1800 10.5 1.90 - - - - - - - - <1 <1 - -

85 141.0 1800 10.4 2.28 - - - - - - - - <1 <1 - -

85 173.0 1800 10.2 2.32 - - - - - - - - <1 <1 - -

100 750 1800 - - 78 1077 3107 3715 421 0 0 0 <1 <1 - -
100 113.0 1800 - - - - - - - - - - <1 <1 X X
100 1410 1800 - - - - - - - - - - < <1 X X

100 173.0 1800 - - 004 0.67 4.05 38.8 23.25 22.15 9.26 1.82 <1 <1 X X

150 300 1800 - - 07 611 627 5085 3548 0.67 0.13 0.01 <1 <1 - -

150 1300 1800 - - 0 05 471 4995 24 1518 563 04 <1 <1 - -

150 1700 . 1800 - - 001 045 220 UM ME UMW 5.2 0.81 <1 <1 - -

175 150 1800 30 081 30 1848 1800 5041 0.14 0 0 o <t <1 - -

1758 130.0 1800 10.4 2.09 - - - - - - - - <1 <1 - -

180 840 1800 9.4 1.47 - - - - - - - -« <1 - -

185 172.0 1800 11.3 2.25 - - - - - - - - <1 <1 - -

190 130.0 1800 - - - - - - - - - - <1 <1 X X

200 810 1800 - - - - - - - - - - < <1 X X

200 172.0 1800 - - - - - - - - - - <1 <1 X X

460 20.0 1800 - - - - - - - - - - <1 <1 - -

478 200 1800 4.4 225 150 2043 3191 458 0.33 0.02 0.05 0.07 <1 <1 - -
475 800 1800 9.0 1.35 - - - . - - - - - < <1 - X
500 111.0 1800 8.0 1.90 - - - - - - - - <t <1 - -
520 1780 1800 7.1 208 - - - - - - - - <1 <1 - -
1000 250 1800 34 1.30 - - - - - - - - < <1 - X
1020 88.0 1800 4.4 1.41 - - - - - - - - <1 <1 - -
1020 1300 1800 44 162 049 367 658 2402 448 A7 829 4178 <1 <1 - -
1500 67a 1800 25 0.63 - - - - - - - - <1 WING DAM - -
1500 1258 1800 2.8 1.00 - - - - - - - - < WING DAM - -

PAGE 2 OF.



1ABLE 2. ( MAHY U HABIIA | CHAHAU TEHIDIIULD U 1HE MISSISSIFH HIVI:H(

Hi: AMEHICAN BUTTOMS OUITHFALL AREA

}:

1500 179a 1800 38 1.12 - - - -
1600 250.0 1800 7.4 0.58 1933 17.64 1150 3377
1600 375.0 1800 3.7 0.40 087 2141 1003 5907

WING DAM
<1
<1

LLiX

a - Distance from barge, which is 125R from LEW

PAGE 3 OF .
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TABLE 3-6. WING DAM HABITAT EVALUATION

Average Total
Velocity Depth
Location (ft/sec) (ft) Substrate
Near Shore, fast water 1.80 (a) 0.5 cobble/gravel
Mid-channel, fast water 1.93 (b) 25 rip rap/sand
Wing dam side of riffle area 1.66 (c) 2.0 rip rap/sand
cobble/gravel
Downstream side, center of wing dam 0.02 (d) 2.5 sand

Upstream side, center of wing dam 0.09 (e) 25 sand/rip rap
Center breaks River side of wing dam 2.62 (f) 25 sand/rip rap

NOTES:
Velocity measured at mid-depth.

(a) = Average of 1.90 and 1.70 ft/sec. at location a in Figure 2-2.
(b) = Average of 1.85 and 1.90 ft/sec. at location b in Figure 2-2.

(c) = One reading only at location ¢ in Figure 2-2.

(d) = Average of 0.01 and 0.02 fi/sec. at location d in Figure 2-2.

{e) = One reading only at location e in Figure 2-2.

() = Average of 2.77 and 2.47 f/sec. at location f in Figure 2-2.

64547\ebSEmINTABI-6.XLS
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TABLE 3-5.

PARTICLE SIZE DISTRIBUTION OF SEDIMENTS COLLECTED
AT TRANSECT SAMPLING SITES

Percent Percent Percent Percent Water
Station Gravel Sand Silt Clay Velocity*
{ft/sec)
§2000 at 300 0.76 99.17 0.09 0.00 1.60
S$2000 at 150 0.00 93.57 3.33 3.10 0.12
S2000 at 30 18.01 37.00 35.43 9.60 0.06
S$1900 at 300 4.84 93.24 1.10 0.83 1.07
$1900 at 150-A 0.01 84.25 10.94 4.80 0.00
§1900 at 150-8 0.01 84.05 11.13 4.80 0.00
S$1900 at 150-C 0.01 79.58 15.61 4.80 0.00
S$1900 at 30 1.39 38.85 50.26 9.50 0.00
S$1800 at 300 41.85 58.35 0.10 0.00 0.81
S$1800 at 150 0.00 95.81 2.90 1.29 0.04
$1800 at 30 0.00 80.06 10.93 9.01 0.16
$1700 at 300 100.00 0.00 0.00 0.00 0.59
S$1700 at 150-A 4.32 91.56 4.13 0.00 0.04
S$1700 at 150-B 4.32 91.72 397 0.00 0.04
$1700 at 150-C 4.32 92.01 3.67 0.00 0.04
$1700 at 30 3.51 89.41 4.80 2.28 0.00
S1600 at 300 100.00 0.00 -0.00 0.00 1.27
S$1600 at 150 47.17 51.30 0.95 0.58 0.16
S$1600 at 30 0.00 85.47 3.46 1.07 0.00
S-100 at 300 0.54 98.28 1.18 0.00 1.50
S-100 at 150 0.98 96.80 1.02 1.20 1.65
S-100 at 30 0.35 96.78 2.42 0.45 0.70

* Water Velocity at 0.8 of Total Depth.

64547\ebB6rptitabl3-5.xis
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TABLE 3-1
SUMMARY OF PREVIOUS SITE INVESTIGATIONS

SAUGET AREA 2
SITEO
SAUGET, ILLINOIS
SAMPLING ENTITY SAMPLE LOCATIONS TYPE DATE SAMPLED | SAMPLE MEDIA ANALYSIS
Russe! & Axon WLS-3 Boring N/A N/A N/A
IEPAJEEI 1thru5 Boring Feb-83 Soil PCB, Dioxins
STS-1, STS-3, STS~4 thru STS- Photoionizati
Russel & Axon 8, TS-7, DSM-2 thru DSM-4, Boring Sep-83 Soil c °‘°'z"'sza"°“_
WLS-1, WLS-2, MH-3, All EFMs ompound screening
Clayton PCBs, Benzene,
Environmental Sample No. 1 &2 Boring Jul-84 Soil Solids %, Phenol, Oil
Consultants & Grease %
Russe! & Axon #1, #2 Boring Jul-84 Soil Organics
. . . BNA, VOCs, PCBs
Mill - - - - - ’ ‘ g
Geraghty & Miller BG-2, BG-3, BG-10,BG-12 Boring Aug-84 Soil Pesticides
Photoionization
Geraghty & Miller BG-1 thru BG-12 Boring Aug-84 Soil Compound Screening,
PCBs
VOCs
GM-19A,B,C, GM-20A,B GM-21
Geraghty & Mil A.B, GM-22A.8 GM-23 GM- | \\ iy oing well 1984-86 Ground wat Br;gsgPe;t!aqes,
eraghty Hler 24A.B GM-26A.8 DW-35, DW- lonitoring We round water s, Prionty
Poliutant Metals,
36, DW-A .
Misc. Parameters
VOCs,
E&E DC-01 thru DC-10 Boring Feb-87 Sail BNAs, Pesticides,
PCBs, Total Metals
VOCs, BNAs,
E&E EE-21 thru EE-25 Monitoring Well 3/87 and 7/87 Ground water Pesticides, PCBs,
Total Metals




Amended Focused Feasibility Study
interim Groundwater Remedy
Sauget Area 2 Sites O, Q, Rand S TABLES

Table2-6

Summary of Previous Site Investigations - Site P
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TABLE 3-2

SUMMARY OF PREVIOUS SITE INVESTIGATIONS
SAUGET AREA 2 '

SITEP

SAUGET, ILLINO!IS

SAMPLING ENTITY

SAMPLE LOCATIONS

TYPE

DATE SAMPLED

SAMPLE MEDIA

ANALYSIS

E&E

DC-P1, DC-P2, DC-PS

Boring

Feb-87

Soil

VOCs, BNAs, Total
Metals
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TABLE 3-3
SUMMARY OF PREVIOUS SITE INVESTIGATIONS

SAUGET AREA 2
SITEQ
SAUGET, ILLINOIS
SAMPLING ENTITY SAMPLE LOCATIONS TYPE DATE SAMPLED | SAMPLE MEDIA ANALYSIS
Pond
IEPA P-1, L1 N/A Oct-72 Waler/Leachate Total Metals
IEPA P-2,P-3,GW-1, GW-2 | Monitoring Wefl Apr73 |Pond Wwa:'fm""d Total Metals
. ' Dioxins, Organics
-1 th K '
E&E B-1 thru B-18 Boring Jui-83 Sait PCBs
IEPA L-1, L-2, L-101thru L-103 N/A 10/81; 9/83 Leachate Total Metals, PCBs,
Misc. Parameters
VOCs, BNAs,
E&E EE-6 thru EE-10, EE-18, EE-19 | Monitoring Well Mar-87 Ground Water Pesticides, PCBs,
Total Metals
Riedel Industrial . . .
Waste Management Pit #1 Test Pit Sep-89 Sail BNAs
Riedel industrial ’ . . VOCs, RCRA Metals,
Waste Management Pit#t2 Test Pit Sep-89 Soi EP Extraction, PCBs
. " SVOCs, Total Metals,
E&E QD1 thru QD3 Boring May-34 Soil PCBs, TCLP SVOCs
VOCs, BNAs,
IEPA X101-X111 Surface Nov-94 Soil Pesticides, PCBs,
Total Metals
USEPA Q201 thru Q208 NA 1997 Soil/Sediment Metals, PCBs
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TABLE 34

SUMMARY OF PREVIOUS SITE INVESTIGATIONS

SAUGET AREA 2
SITER
SAUGET, ILLINOIS
SAMPLING ENTITY SAMPLE LOCATIONS TYPE DATE SAMPLED | SAMPLE MEDIA ANALYSIS
MW-1 theu MW-5, Pond 221, Ground
Pond 270, RANNEY WELL, B- Monitoring Total Metals, Misc.
\EPA 95.D B-13D, B-155, B-17S,8-| WeiPond 197279 Waler/Surtace Parameters
Water
19S
IEPA Up River 14; Down River 1-4 River 1981 River Water Dioxins
B-1, B-6S, B-9S,D B-118, L .
IEPA 15D, B-17D, B-190 o8 Monitoring Well Mar-81 Ground Water Organic Comgounds
IEPA Sample A, B& C Monitoring Well Oct-81 Leachate Misc. Parameters
IEPA Sample A,B& C N/A Oct-81 Sediment Misc. Parameters
E&E S$01, S03, S05 N/A Nov-81 Leachate Dioxins
E&E S01. Mo1, 00:1;05503' M03, S0S., N/A Ngv-81 Leachate Total Metals
E&E S02, S03. MOEOSGM. Mo4, S06, N/A Nov-81 Sediment Total Metals
E&E S02. M02, S04, MO4, S06, M06 NIA Nov-81 Sediment BiAs, Fesucies.
USEPA CWS-1 thru CWS-5 N/A Nov-81 Leachate Dioxins
VOCs, 8NAs,
E&E P-1.8-28A, PP71 18-26A' B-25A, Monitoring Well Mar-87 Ground Water Pesticides, PCBs,
Total Metals
X101D, X103D, X104D, S1010, Sediment/Leachate/ Lo
IEPA $1030, $104D N/A Feb-89 River Water Dioxins
Dynamac C-1 thru C-8, P-1 thru P-10 Surface Mar-89 Soit TCLVOCs
. TCL SVOCs. Metals,
Dynamac C-3.P-2,P-3,P-5,P-9 Surface Mar-89 Sail Dioxins
Priority Pollutant
Dynamac C-1, C-3,P-2, P-3, P-5, P9 Surface Mar-89 Soil Organochlorine
Pesticides anc PCBs
TCL VOCs, TCL
SVOCs, Pricrity
. . Pollutant
Dynamac D-1 thru D-8 Boring Mar-89 Soil Organochlorine
Pesticices. PCEs,
Metals, Dicxing
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Summary of Previous Site Investigations - Site S
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TABLE 3-5
SUMMARY OF PREVIOUS SITE INVESTIGATIONS

SAUGET AREA 2
SITES
SAUGET, ILLINOIS
SAMPLING ENTITY SAMPLE LOCATIONS TYPE DATE SAMPLED | SAMPLE MEDIA ANALYSIS
VOCs, Total Metals,
IEPA X101 thru X106 Surface Mar-95 Soil BNAs, Pesticides,
PCBs, Herbicides




Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites 0, Q,Rand S TABLES

Table 2 - 10

Site O Soil Data Summary
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Tab.. 3-1

Site O

95% UCL Soil Data Summary for VOC

Sauget Area 2 RUFS Support Sampling Plan

Sample Vinyl Methylene Carbon 1.1- trans-4,2-
Sample Identification Number Depth (ft)] Chlorc h Bromc Chloride | Chloroethane Chloride Acetone Disulfide Dichloroethane | 1,1-Dichloroethene Dichloroethene Chloroform
NC-01-59 15-25 1,379 BE
NC-02-60 20-30 3s 9.103 BE 10 192
DC-03-61 10-20 10 J 4,405 BE 6 J
DC-04-62 0-10 833 BJ 7,692 B
DC-05-63 8.5-20 8,659 BE
DC-05-64 8.5-20 18 J 11,463 BE
DC-08-65 na 139 B
IDC-06-66 15-25 4 J 457 B
DC-09-72 0-10 878 BJ
DC-09-73 15-20 519 BJ| 2593 B
DC-010-74 5-10 FR1] BJ 73t B!
DC-010-75 10-15 kL] BJ 341 BJ
I:requency of Detection 0/12 0/12 0/12 0712 10/12 10/12 0/12 0/12 112 212 0/12
Minimum Concentration ND ND ND ND 4 ) 341 BE ND ND ND 6 J ND
Maximum Concentration ND ND ND ND 878 BJ| 11,463 BE ND ND 10 192 ND
[Number of Samples 12 12 12 12 12 12 12 12 12 12 12
al Statistical Distribution
ean of In value 4.724995326 7.85086892 2.302585093 3.524627421
tandard Deviation of In value 2.029167828 1.32635881 #DIV/O! 2.450645359
H (0.95) 4.962 3.639 6.067
5 % UCL 1.84E+04 2.65E+04 #DIVA! 6.05E+04
All samples are presented in ug/kg = micrograms per kilogram (i.c. ppb)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were availuble for non-detect data.
95ucls.xls Page | 127717701




Tab.. 3-1

Site O

95% UCL Soil Data Summary for VOC

Sauget Area 2 RI/FS Support Sampling Plan

Sample Vinyl Methyicne Carbon Li- trans-1,2-
ample Identification Number Depth (ft)] Chloromethane | Bromoethane | Chloride { Chloroethane Chioride Acetone Disulfide | Dichloroethane | 1,1-Dichloroethene Dichlorocthene Chloroform
NC-01-59 15-25 1379 BE
NC-02-60 20-30 35 9.103 BE 10 192
NC-03-61 10-20 10 J 4,405 BE 6 J
DC-04-62 0-10 833 BJ 7,692 B
DC-05-63 8.5-20 8,659 BE
IDC-05-64 8.5-20 18 ] 11,463 BE
DC-08-65 na 139 B
DC-06-66 15-25 4 J 457 B
DC-09-72 0-10 878 BJ
DC-09-73 15-20 519 BJ} 2593 B
DC-010-74 5-10 EAY BJ 731 BJ
DC-010-75 10-15 kL1 BJ 341 B)
I'requency of Detection 0/12 w12 o012 012 10/12 10/12 012 0/12 112 212 0/12
Minimum Concentration ND ND ND ND 4 J 341 BE ND ND ND 6 J ND
Maximum Concentration ND ND ND ND 878 BJ] 11463 BE| ND ND 10 192 ND
[Number of Samples 12 12 12 12 12 12 12 12 12 12 12
normal Statistical Distribution
ean of in value 4.724995326 7.85086892 2.302585093 3.52462742)
tandard Deviation of In value 2.029167828 1.32635881 #DIVN! 2.450645359
H (0.95) 4.962 3.639 6.067
5 % UCL 1.84E+04 2.65E+04 #DIV/O! 6.05E+04
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data.
95ucls.xls Page | 12/17/01



Tabn.' 3‘1

Site O

95% UCL Soil Data Summary for VOC
Sauget Area 2 RI/FS Support Sampling Plan

1.1.2.2-
2-Chloroethyl 4-Methyl-2- Tetrachloroet| Tetreachloroe Total
ample Identification Number Vinyl Ether | Bromoform pentanone 2-Hexanone hene thane Toluene Chlorobenzene Ethylbenzene Styrene Xylenes
DC-01-59
1DC-02-60 1,244 B 63 28 1,667 46 141
DC-03-61 62 167 976
DC-04-62 7.692 29,487 38,462 166,667 E 615385 E
-05-63 74 37 ] 244
DC-05-64 159 57 J 256
-08-65
DC-06-66
-09-72 293 841 2,439 21,951
-09-73 74 J 235 J
DC-010-74 4,339 58,974 9,103 29,487
NC-010-75 1,250 341 J 1,114 J
Frequency of Detection 0/12 /12 212 1712 012 1712 ¥ 8/12 912 /12 912
Minimum Concentration ND ND 1,244 B ND ND ND 293 62 kY) J ND 141
Maximum Concentration ND ND 7.692 63 ND 28 29,487 58974 166,667 E ND 615385 E
12 12 12 12 12 12 12 12 12 12 12
8.0370t169 4.14313473 3.33220451 | 8.11575885 7.040831628 6.186223084 7.66312691
1.288241664 #DIVA! ADIVA! | 2.31670392 2.619555402 2.890877361 2.89169824
3.389 5478 6.057 6.627 6.627
2.65E+04 #DIVA! #DIVO! 2.25E+06 4.22E+06 1.02E+07 4.50E+07
95ucls.xis Page 3 12/17/01
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Table 3-1B
Site O
95 %UCL Soil Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

Sample N-
Depth 24- 2.4- 2,6 4-Chlorophenyl- 4,6-Dinitro-2- | Nitrosodiphen
ample Identification Number (ft) Dinitrophenol {4-Nitrophenol| Dibenzofuran Dinitrotoluene | Dinitrotoluene | Diethylphthalate Phenylether Fluorene  |4-Nitroaniline] methylphenol ylamine
DC-01-59 15-25
DC-02-60 20-30
-03-61 10-20
DC-04-62 0-10 50,000
DC-05-63 8.5-20
DC-05-64 8.5-20
DC-08-65 na
DC-06-66 15-25
DC-09-72 0-10 1,463 3,049 J 10,244
.09-73 15-20
DC-010-74 5-10
DC-010-75 10-15
requency of Detection /12 w12 1712 w12 o/12 /12 0/12 1712 012 0/12 212
inimum Concentration ND ND ND ND ND ND ND ND ND ND 10,244
aximum Concentration ND ND 1,463 ND ND ND ND 3,049 J ND ND 50,000
umber of Samples 12 12 12 12 12 12 12 12 12 12 12
Statistical Distribution
ean of In value 7.288244401 8.022569 10.02711287
tandard Deviation of In value #DIV/O! #DIV/0! 1.120998185
(0.95) 3.131
5 % UCL #DIV/0! #DIV/0! 1.22E+05
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb)
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data.
g:\es\eshremproj\public\sauget\95ucls.xls Page 4 12/17/01




Table 3-1B

Site O

95 % UCL Soil Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

4-Bromophenyl- Hexachlorb Pentachlorop Di-n-butyl Butyl Benzyl 33-

ample Identification Number phenylether enzene henol Phenanthrene Anthracene phthalate Fluoranthene Pyrene phthalate Dichlorobenzidine Benzo(a)anthracene
DC-01-59
DC-02-60
DC-03-61 22,619 5,357
DC-04-62 474,359 ] 217,949 43,590 J| 282,051 121,795
DC-05-63 963 3,780 J
DC-05-64
DC-08-65 2,785 J
DC-06-66
DC-09-72 329,268 21,951 4,146 7,195 J 7,317 J| 62,195 25,610
DC-09-73 6,420 J 469 6,049 1,605
DC-010-74
DC-010-75

requency of Detection /12 0/12 4/12 412 212 4/12 212 312 012 0/12 212
Minimum Concentration ND ND 6,420 ] 409 4,146 2,785 J 7317 J 1,605 ND ND 25,610
Maximum Concentration ND ND 474,359 ) 217,949 5,357 7,195 J 43,590 J| 282,051 ND ND 121,795

umber of Samples 12 12 12 12 12 12 12 12 12 12 12

normal Statistical Distribution
ean of In value 11.1420165 8.827310131 8.458029344 8.43956808 9.790269366 10.322917 10.93041638
tandard Deviation of In value 2.08502177 2.84996897 0.181203256 0.43409531 1.261922107 2.6576469 1.102631487
4.962 6.627 1.842 1.927 3.389 5.067 3.13
1.37E+07 1.18E+08 5.30E+03 6.54E+03 1.44E405 6.03E+07 2.90E+05
e —— _
Page 5 12/17/01
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95 %UCL Soil Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

/

{
Table 3-1B
Site O

bis(2- Di-n-octyl Indeno(1,2,3-
L.mple Identification Number cthylhexyl)phthalate Chrysene phthalate | Benzo(b)fluoranthene Benzo(k )fluoranthene | Benzo(a)pyrene cd)pyrene Benzo(g,h,I)perylene Dibenzo(a,h)anthracene
DC-01-59
DC-02-60
DC-03-61 1,905 BJ
DC-04-62 282,051 79,487 ] 66,667 52,564
DC-05-63
DC-05-64 2,439 JB 1,951 J
DC-08-65
-06-66
DC-09-72 62,195 17,073 J 19,512 17,073
-09-73 914 J 1,605 )
-010-74
-010-75
requency of Detection 32 312 o/12 212 0/12 212 012 V12 0/12
inimum Concentration 914 J 1,605 J ND 17,073 J ND 19,512 ND 17,073 ND
aximum Concentration 2,439 J| 282051 ND 79,487 ] ND 66,667 ND 52,564 ND
umber of Samples 12 12 12 12 12 12 12 12 12
Statistical Distribution
ean of In value 7.389803752 9.63621236 10.51430116 10.49312515 10.30752015
tandard Deviation of In value 0.510519684 2.56806927 1.087597559 0.868808255 0.795165056
(0.95) 2,141 5.067 3.389 2.653 257
5 % UCL 2.56E+03 2.09E+07 2.02E+05 1.05E+05 7.61E+04
g"\es\eshremproj\public\sauget\95ucls.xls Page 6 12/17/01



Tab.. s-1C
Site O
95% UCL Soil Data Summary for Metals
Sauget Area 2 RI/FS Support Sampling Plan

§ample
Depth
lLample Identification Number (ft) Aluminum | Antimony | Arsenic Barium | Beryllium | Boron | Cadmium | Chromium | Cobalt | Copper Iron | Lead
15-25 2,023 57 5 5,230 3 *
20-30 1,923 6 5,705 6 *
10-20 3,786 4 Rl 131 9 8 9,548 7 *
0-10 5,885 214 31 18 205 11,859 147
8.5-20 3,232 3 R} 106 7 7 8,902 7 *
8.5-20 3,061 3 R] 101 6 8,232 9 *
na 6.215 8 R| 411 2 10 33 12,658 54 *
15-25 2,148 2 R 5 4,815 4 *
0-10 4,902 6 R] 165 4 13 59 11,793 18 *
15-20 3,346 3 R{ 125 6 7,580 5 *
5-10 5,038 7 R| 158 11 22 341 11,910 71 *
10-15 2,114 3 R 45 4 15 5,648 6 *
R e~ —— h—
12/12 /12 9/12 10/12 0/12 wi2 4/12 1212 /12 12 12/12 1212
1,923 ND 2 R 45 ND ND 2 5 ND 7 4,815 3 *
6,215 ND 8 R| 411 ND ND 31 22 ND 341 12,658 147 *
12 12 12 12 12 12 12 12 12 12 12 12
8.11679949 1.36567 4.83849 1.977831 | 2.01049975 3.63748| 9.01 2.49161
0.4271669 0.4698 0.62999 1.196825 | 0.56131401 1.52876| 0.36 1.25713
2.026 2.082 2341 3.314 2,204 3.896 1.98 3.389
4,764.63 5.88 240.23 48.91 12.69 736.46 |1.08E+04] 96.19

All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)

B= Compound detected in blank sample

E = Estimated value. Concentration detected exceeded the calibration range

J= Estimated value

ND = Not Detected

* = Duplicate analysis not within control limits

R = Spike sample recovery not within control limits

Metal analysis are presented in mg/kg (i.e. ppm)

No reporting limits were available for non-detect data.

g:\esh\eshremproj\public\sauget\9Sucis.xls Page 7 121701



Table 3-1C
Site O

95% UCL Soil Data Summary for Metals
Sauget Area 2 RI/FS Support Sampling Plan

IL@PIC Identification Number Manganese Mercury Nickel Selenium | Silver | Thallium Tin Vanadium Zinc Cyanide
DC-01-59 106 * 18 *
DC-02-60 108 * 18 *
DC-03-61 233 * 13 54 *
DC-04-62 329 * 6.3 45 * 18 1,398
-05-63 207 * 11 * 37 *

DC-05-64 187 * 10 * 35 *
DC-08-65 357 * 15 * 15 181 *
DC-06-66 79 * 17 *
DC-09-72 190 * 1.7 38 * 19 277

DC-09-73 152 * 0.3 30 *
DC-010-74 206 * 1.9 136 19 688 *
DC-010-75 101 * 11 43

Frequency of Detection 12/12 4/12 712 0/12 0/12 0/12 0/12 5/12 12/12 0/12
Minimum Concentration 79 * 0.3 10 * ND ND ND ND 13 17 *| ND

aximurn Concentration 357 * 6.3 136 * ND ND ND ND 19 1,398 *| ND
Number of Sampies 12 12 12 12 12 12 12 12 12 12

ormal Statistical Distribution

Mean of In value 5.134798237 10.4522647} 3.16618991 2.810449855 | 4.294225

tandard Deviation of In value 0.475085248 1.2533346} 0.98478577 0.168114444 | 1.494219

H (0.95) 2.082 3.389 2.807 1.843 3.896

5 % UCL 256.18 #1241 88.64 18.50 1,294.41
g:\esh\eshremproj\public\sauget\95ucls.xls Page 8
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Table 3-1D
Area O

95 % UCL Soil Data Summary for Pesticides and PCBs

Sauget Area 2 RUFS Support Sampling Plan

Sample
Depth Delta- Heptachlor Endosulfan Endosuifan
ISnmPIe Identification Number (f) Alpha-BHC | Beta-BHC| BHC Lindane { Heptachlor| Aldrin Epoxide Endosulfan I | Dieldrin | 4,4-DDE | Endrin ¢ 4,4-DDD Sulfate 4,4-DDT
DC-01-59 15-25
DC-02-60 20-30
DC-03-61 10-20
DC-04-62 0-10
DC-05-63 8.5-20
DC-05-64 8.5-20
DC-08-65 na
-06-66 15-25
DC-09-72 0-10
DC-09-73 15-20
DC-010-74 5-10
DC-010-75 10-15
Frequency of Detection w12 o12 /12 12 012 /12 /12 012 0/12 /12 012 w12 0/12 w12 012
inimum Concentration ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
aximum Concentration ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
tandard Deviation of In value
(0.95)
5 % UCL
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within contro! limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.c. ppm)
No reporting limits were available for non-detect data.
g:\eshieshremproj\public\sauget\95ucls.xls Page 9 121701



Table 3-1D
Area O
95 % UCL Soil Data Summary for Pesticides and PCBs
Sauget Area 2 RI/FS Support Sampling Plan

Endrin Aroclor- | Aroclor- Aroclor- Aroclor- Aroclor- Aroclor-
mple Identification Number Methoxychlor | Ketone | Chlordane { Toxaphene{ Aroclor-1016 1221 1232 1242 1248 1254 1260
DC-01-59
DC-02-60
[DC-03-61
DC-04-62 1,871,795
DC-05-63 26829 C 5488 Iq
DC-05-64 30,366 3902 J
[DC-08-65
DC-06-66
DC-09-72 634,146
DC-09-73 24,691
DC-010-74 461,539
DC-010-75 11,364
Frequency of Detection /12 o/12 12 12 w12 12 212 512 012 /12 212
inimum Concentration ND ND ND ND ND ND 26,829 C| 11364 ND ND 3902 ]
Maximum Concentration ND ND ND ND ND ND 30,366 1871795 ND ND 5488 JQ
umber of Samples 12 12 12 12 12 12 12 12 12 12 12
ormal Statistical Distribution
Mean of In value 10.25916 12.059433 8.4397818
tandard Deviation of In value 0.087568 2.2093686 0.2411762
H (0.95) 1.775 4962 1.883
5 % UCL 30,027.17 5.41E+07 5,463.21
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Table 3-2

Site O

95%UCL Groundwater Data Summary for VOCs
Sauget Area 2 RI/FS Support Sampling Plan

L Vinyl Methylene Carbon trans-1,2- Dichloroetha  2-Butane
ample Identification Number hlorometh Bre h Chloride |[Chlorocthane Chloride Acetone Disulfide |1,1-Dichloroethane|!,]-Dichlorocthene|Dichloroethene Chloroform ne (MEK)
DC-GW-38 7 J
DC-GW-38A 13 B
DC-GW-39 52,000 38000 B 3,000 4,000 J 162,000
[DC-GW-39A 31,000 34,000 1,700 14,000 1,800 54,000 E
DC-GW-40 6 i
DC-GW-40A 1 B
DC-GW-41 10
DC-GW-41A
DC-GW-42 310 430
DC-GW-43 5 J
DC-GW-43A 5 BJ
DC-GW-35 2 13 B
DC-GW-57 94 570
requency of Detection /13 013 w13 w13 4/13 8/13 w13 w13 1713 213 13 1713 6/13
inimum Concentration ND ND ND ND 2 5 J| ND ND ND 94 J 1800 ND 5 BJ
aximum Concentration ND ND ND ND 52,000 38,000 B| ND ND 1,700 14,000 3,000 4000 J| 62000 B
13 13 13 13 13 13 13 13 13 13 13 13 13
6.90761524 | 4.657236 7.43838353|  7.045053695 | 7.75095476 | 8.2940496 5.808258
4.7398178 3.86918 #DIV/0! 3.538021385 | 0.36120826 #DIV/O! 4.3192317
10.792 8.636 8.064 1.958 9.747
1.96E+14 2.90E+09 #DIV/0! 2.26E+09 3042.26 #DIV/0! 7.10E+11
All samples are presented in ug/l = micrograms per liter (i.e. ppb) except metals.
Metal analysis are presented in mg/ (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data
g:'\esh) j\pub get\9Sucth2o.xis Page 1 121701



Table 3-2

Site O

95%UCL Groundwater Data Summary for VOCs
Sauget Area 2 RUFS Support Sampling Plan

Trichlorotha

Dibramochloromet

?richloroeth Carbon Viny} lemodichIoromc trans-1,3- %ichloroprop 2-Chloroethyl
ample Identification Number ane Tetrachloride Acetate |thane 1,2-Dichloropropane| Dichloropropene Trichloroethene hane ne Benzene ene Viny! Ether  |Bromoform
7,800 83,000 190,000
5000 64,000 E 150,000 E
10
20
1,800
43 1,000
313 013 0/13 0/13 013 13 ¥i3 0/13 o/13 513 0/13 w13 0/13
Minimum Concentration 43 ND ND ND ND ND 1000 ND ND 10 ND ND ND
Maximum Concentration 78,000 ND ND ND ND ND 64000 E ND ND 190000 ND ND ND
Number of Samples 13 13 13 13 13 13 13 13 13 13 13 13 13
Lognormal Statistical Distribution
ean of In value 7.0800908 9.766996509 7.373406
tandard Deviation of In value 2.8828307 2.4795846 4.701345
H (0.95) 6.439 5.328 10.792
5 % UCL 1.61E+07 1.71E+07 2.30E+14
gieshleshremprojy getOSucihZo.xls Page 2 121701
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Tabi. »-2

Site O

95%UCL Groundwater Data Summary for VOCs
Sauget Area 2 RI/FS Support Sampling Plan

4-Methyl-2- 1,1,2,2- Total
Lample Identification Number pentanone | 2-Hexanone |Tetrachloroethene Tetreachlorocthane | Toluene Chlorobenzene Ethylbenzene Styrene  [Xylenes
DC-GW-38
DC-GW-38A
DC-GW-39 38,000 10,000 15,000 150,000 1600 )
[DC-GW-39A 28,000 12,000 1,300 180,000 E 2,600
DC-GW-40
DC-GW-40A 17
DC-GW-41 1] S 2 J
DC-GW-41A 8
DC-GW-42 130
DC-GW-43
DC-GW-43A
DC-GW-35
DC-GW-57 1000
requency of Detection 213 w13 1713 1/13 s/13 5/13 13 0/13 3/13
inimum Concentration 28,000 ND ND ND 1 5 ND 2 J
Maximum Concentration 38,000 ND 10,000 12,000 15,000 180,000 E ND ND 2,600
13 13 13 13 13 13 13 13 13
10.39265061 9.210340372 9.392661929| 4.897335 6.923147487 5.3113909
0.215937435 #DIV/0! #DIVIO! 3.73078 5.085687337 4.0068767
1.832 8.064 11.419 9.469
37,427.62 #DIV/0! #DIV/0! 8.34E+08 8.01E+15 3.55E+10
Page 3
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95 % UCL Groundwater Data Summary for SVOCs

Table 5-2B
Site O

Sauget Area 2 RI/FS Support Sampling Plan

fi bis-(2-
bis(2- 1,3- 1.4- Benzyl 1,2- Chloroisopropyl)et
ample Identification Number Phenol Chloroethyl)ether | 2-Chlorophenol Dichlorobenzene | Dichlorobenzene Alcohol | Dichlorobenzene  |2-Methylphenol her 4-Methylphenol
DC-GW-38
-GW-38A
-GW-39 500 120 320 10,000 E 7,800 78 1 820
-GW-39A 1,100 911 5813 290 15,000 E 11,000 120 1,100
-GW40
-GW-40A
-GW-41
-GW-41A
-GW-42
-GW-43
-GW-43A
-GW-35
-GW-57
requency of Detection 713 V13 213 213 213 13 213 2/13 13 213
inimum Concentration 500 ND 58 J 290 10,000 E ND 7.800 783 ND 820
imum Concentration 1,100 91 J 120 320 15,000 E ND 11,000 120 ND 1,100
of Samples 13 13 13 13 -713 13 — 13 13 —— 13 13
al Statistical Distribution
ean of In value 6.61 4.510859507 4.423967377 5.719100959 9.413072926 9.133764782 4.572100285 6.8561849
tandard Deviation of In value 0.56 #DIV/O! 0.514101089 0.069607643 0.286707127 0.243083186 0.304609521 0.207720479
(0.95) 2.20 L1775 1.883 1.883 1.927 1.843
5 % UCL 1,235.18 #DIV/0! 95.21 316.46 14,913.47 10,888.29 120.05 1081.85
All samples are presented in ug/l = micrograms per liter (i.e. ppb) except metals.
Metal analysis are presented in mg/l (i.c. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data
g:\esh\eshremproj\public\sauget\95ucth2o.xls Page 4 121701




95 % UCL Groundwater Data Summary for SVOCs

Table 3-2B
Site O

Sauget Area 2 RI/FS Support Sampling Plan

‘Lample Identification Number

N-Nitroso-n-
Dipropylamine

Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

24-

Dimethylphenol

Benzoic Acid

bis-2-
(Chloroethoxy)me
thane

24-

Dichlorophenol

1,24-
Trichlorobenz
ene

Naphthalene

-GW-38
-GW-38A
-GW-39
-GW-39A
-GW-40
-GW-40A
-GW-41
DC-GW-41A
-GW-42
-GW-43
-GW-43A
-GW-35
-GW-57

350
400

270
200

30J

160
100

requency of Detection
inimum Concentration
aximum Concentration
umber of Samples

o13

ND

ND
13

13

ND
13

0/13

ND

ND
13

/13
ND
ND

13

o/13

ND

ND
13

213

350

400
13

013

ND

ND
13

/13

ND
13

/13
ND
30
13

13
200
J 270
13

213

100

160
13

rmal Statistical Distribution
ean of In value
tandard Deviation of In value
(0.95)
5 % UCL

5.924698851
0.094420953

394.47

1775

#DIV/O!

#DIV/O!

3.401197382

5.448369663
0.212205992
1.843

266.08

4.840172001
0.332342753
1.927

160.82
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Tabie 3-2B
Site O

95 % UCL Groundwater Data Summary for SVOCs

Sauget Area 2 RI/FS Support Sampling Plan

2-

Hexachlorobu| 4-Chloro-3- |Methylnaphthale |Hexachlorocyclope 2,4,6- 24.5- Dimethyl
ample Identification Number 4-Chloroaniline tadiene methylpehnol ne ntadiene Trichlorophenol | Trichlorophenol | 2-Chloronaphthalene| 2-Nitroanilline Phthalate
DC-GW-38

-GW-38A
-GW-39 780 6]
-GW-39A
-GW-40
-GW-40A
-GW-41
-GW-41A
-GW-42
-GW-43
-GW-43A
-GW-35
-GW-57
1713 /13 /13 13 o/13 13 /13 /13 w13 013
ND ND ND ND ND ND ND ND ND ND
780 ND ND 6 J ND ND ND ND ND ND
13 13 13 13 13 13 13 13 13 13
6.65929392 1.791759469
#DIVIO! #DIV/O!
#DIV/0! #DIV/0!
g:\esh\eshremproj\publicisauget95ucth2o.xls Page 6 12,1701




Table 3-2B
Site O
95 % UCL Groundwater Data Summary for SVOCs

Sauget Area 2 RI/FS Support Sampling Plan

ample Identification Number

Acenaphthyliene

3-Nitroaniline

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol

Dibenzofuran

24-
Dinitrotoluene

2,6-
Dinitrotoluene

Diethylphthalate

4-Chlorophenyl-
Phenylether

Fluorene

-GW-38
-GW-38A
-GW-39
-GW-39A
-GW-40
DC-GW-40A
-GW41
-GW-41A
-GW-42
-GW-43
-GW-43A
-GW-35
-GW-57

requency of Detection
inimum Concentration
aximum Concentration
umber of Samples

o/13
ND
ND

13

013
ND
ND

13

o13

ND

ND
13

o/13
ND
ND

13

/13
ND
ND

13

/13

ND

ND
13

013
ND
ND

13

013
ND
ND

13

013

ND

ND
13

0/13

ND

ND
13

013

ND

ND
13

al Statistical Distribution
ean of In value

tandard Deviation of In value
(0.95)

5 % UCL

g-\esh\eshremproj\public\sauge\95ucih2o.xls
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Tabuc 3-2B

Site O

95 % UCL Groundwater Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

Lample Identification Number

4-Nitroaniline

4,6-Dinitro-2-
methylphenol

N-
Nitrosodiphenylam
ine

4-Bromophenyul-
phenylether

Hexachlorobenz
ene

Pentachlorophenol

Phenanthrene

Anthracene

Di-n-butyl
phthalate

Fluoranthene

-GW-38
-GW-38A
-GW-39
-GW-39A
-GW-40
-GW-40A
-GW-41
-GW41A
-GW-42
-GW-43
-GW-43A
-GW-35
-GW-57

23

10

10

6

71

B

B

BJ]

/13

ND
13

w13

ND

ND
13

o/13

ND

ND
13

013
ND

13

013
ND

13

1713

ND
23
13

w13
ND

13

/13
ND

13

413
6
10
13

BJ
B)

13

ND
13

ean of In value
tandard Deviation of In value

3.135494216
#DIV/O!

#DIV/O!

2.085709951
0.258212138
1.883

9.58

g:\esh\eshremproj\public\sauget\95ucth20.x1s
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Table 3-2B
Site O
95 % UCL Groundwater Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

Lample Identification Number

Butyl Benzy!
phthalate

3,3- bis(2-
Dichlorobenzidine |Benzo(a)anthracene ethylhexyl)phthalate

Di-n-octyl

Chrysene phthalate

Benzo(b)fluoranthene

Benzo(k)fluoranthene

-GW-38
-GW-38A
-GW-39
-GW-39A
-GW-40
DC-GW-40A
-GW-41
-GW-41A
-GW-42
-GW-43
-GW-43A
-GW-35
-GW-57

3BJ 2 BJ

2BJ 3BJ

requency of Detection
inimum Concentration
aximum Concentration
umber of Samples

013

ND

ND
13

0/13
ND
ND

13

13 0/13 2/13 N3 w13
ND ND 2 BJ 2 BJ ND
ND ND 3 BJ 11 BJ ND
13 13 13 13 13

/13
ND
ND

13

0/13

ND

ND
13

rmal Statistical Distribution
ean of In value
tandard Deviation of In value
(0.95)
5 % UCL

0.895879735 1.39655158
0.286707127 0.89057138
1.883 2.738

2.98 12.15

g:\esh\eshremproj\public\sauget\95ucth2o.xls
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Talgu 3-2B

Site O
95 % UCL Groundwater Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

Lample Identification Number

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene

Benzo(g,h,i)perylene

Dibenzo(a,h)anthracene

-GW-38
-GW-38A
-GW-39
-GW-39A
-GW-40
-GW-40A
-GW-41
-GW-41A
-GW-42
-GW-43
-GW-43A

ean of In value
tandard Deviation of In value

(0.95)
5 % UCL

w13

13

13

13

13

/13

13

g:\esh\eshremproj\public\sauget\95ucth2o0.xls
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Table 3-2C
Site O

95 % UCL Groundwater Data Summary for Metals

Sauget Area 2 RI/FS Support Sampling Plan

Sample
lSample Identification Number Depth Aluminum | Antimony | Arsenic | Barium | Beryllium | Boron Cadmium Chromium Cobalt Copper Iron Lead
DC-GW-38 16 159 20,400
DC-GW-38A 200 35 15,900 3,270
DC-GW-39 133 536 8 147,000
DC-GW-39A 123 500 11 171,000 6.350
-GW-40 25 161 19,600
DC-GW-40A 17 152 16,800
DC-GW-41] 18 170 36,400
DC-GW-41A 15 204 29,200
DC-GW-42 23 184 36,600
DC-GW-43 141 3,930
DC-GW-43A 92 2,360
DC-GW-35 111
-GW-57 87
requency of Detection 1/13 13 913 10/13 13 w13 2713 /13 /13 w13 13/13 2/13
inimum Concentration ND ND 15 35 ND ND 8 ND ND ND 87 3,270
aximum Concentration 200 ND 133 536 ND ND 11 ND ND ND 171,000 6,350
umber of Samples 13 13 13 13 13 13 13 13 13 13 13 13
ognormal Statistical Distribution
Mean of In value 5.298317367 3.531435] 5.1845893 2.23866841 9.205207059]| 8.42437768
tandard Deviation of In value #DIV/0! 0.926992| 0.7491454 0.22518079 2.362112738] 0.4692819
H (0.95) 2.738 2414 1.843 5.478 2.082
5 % UCL #DIV/0! 109.27 398.32 10.85 6,785,859.98 | 6,744.88
All samples are presented in ug/l= micrograms per liter (i.e. ppb) except metals.
Metal analysis are presented in mg/l (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data
g:\esh\eshremproj\public\sauget\9Suclh2o.xls Page 11 12/17/01




Table 3-2C
Site O

95 % UCL Groundwater Data Summary for Metals
Sauget Area 2 RI/FS Support Sampling Plan

lLample Identification Number Manganese Mercury Nickel Selenium | Silver | Thallium Tin Vanadium Zinc Cyanide
DC-GW-38 4,340 41 20
DC-GW-38A 51
DC-GW-39 5,460 42 101
-GW-39A 55 40
DC-GW-40 1,270 95
DC-GW-40A 1,330 15
DC-GW-41 4,110 504 23
-GW-41A 1,520 24
DC-GW-42 4,300 34
DC-GW-43 2,300 26
DC-GW-43A 1,520 24
DC-GW-35 10
-GW-57
requency of Detection 9/13 0/13 0/13 013 0/13 0/13 /13 313 12/13 1713
inimum Concentration 1,270 ND ND ND ND ND ND 42 10 ND
aximum Concentration 5,460 ND ND ND ND ND ND 504 101 20
umber of Samples 13 13 13 13 13 13 13 13 13 13
ognormal Statistical Distribution
ean of In value 7.822409371 4.655859691| 3.4917662] 2.995732
tandard Deviation of In value 0.593170652 1.363499261] 0.68688309| #DIV/0!
(0.95) 2.204 3.389 2.341
5 % UCL 4,340.45 1,011.68 66.15 #DIV/0!
g:\esh\eshremproj\public\sauget\9Suclh2o.xls Page 12
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Table 3-2D
Site O

95 % UCL Groundwater Data Summary for Pesticides and PCBs

Sauget Area 2 RUFS Support Sampling Plan

ample | Alpha- Eha- Heptachlor Endosulfan ndosulfan
ﬂSample Identification Number Depth BHC |Beta-BHC| BHC |Lindane [Heptachlor [Aldrin |Epoxide |Endosulfan! [Dieldrin |4,4-DDE [Endrin 1] 4,4-DDD  |Sulfate 4,4-DDT [Methoxychlor
DC-GW-38
DC-GW-38A
-GW-39
DC-GW-39A
-GW-40
DC-GW-40A
DC-GW-41
-GW-41A
DC-GW-42
DC-GW-43
DC-GW-43A
DC-GW-35
-GW-57
Frequency of Detection 0/13 0/13 0/13 0/13 0/13 0/13 013 013 0/13 0/13 0/13 0/13 0/13 0/13 0/13 0/13
Minimum Concentration ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Maximum Concentration ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Number of Samples 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
Statistical Distribution
ean of in value
tandard Deviation of In value
(0.95)
5 % UCL
All samples are presented in ug/l= micrograms per liter (i.c. ppb) except metals.
Metal analysis are presented in mg/! (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data
8:\esh\eshremproj\public\sauget\95ucth2o.xls Page 13 12/1701




Table 3-2D
Site O
95 % UCL Groundwater Data Summary for Pesticides and PCBs
Sauget Area 2 RI/FS Support Sampling Plan

Enann Aroclor- Aroclor- Aroclor- Aroclor- Aroclor-
Bple Identification Number Ketone {Chlordane |Toxaphene |Aroclor-1016 1221 1232 Aroclor-1242 11248 1254 1260
-GW-38
-GW-38A
DC-GW-39
-GW-39A
DC-GW-40
DC-GW-40A
DC-GW-41
-GW-41A
-GW-42
-GW-43
-GW-43A
DC-GW-35
IDC-GW-57
requency of Detection 0/13 0/13 0/13 0/13 o3 0/13 0/13 0/13 0/13 0/13
Minimum Concentration ND ND ND ND ND ND ND ND ND ND
Maximum Concentration ND ND ND ND ND ND ND ND ND ND
Number of Samples 13 13 13 13 13 13 13 13 13 13
normal Statistical Distribution
Mean of In value
tandard Deviation of In value
(0.95)
5 % UCL
g:\esh\eshremproji\public\sauget\95ucih2o.xis Page 14
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Sauget Area 2 RVFS Support Sampling Plan

(,

Table 3-3
Site P
95% UCI, Soil Data Summary for VOCs

Sample 1,1 trans-1,2- L1t
Depth Vinyl Meihylene Carbon Dichloroet | Dichloroeth 1.2- 2-Butanc Trichloroet
Ie Identification Number (f)  {Chloromethune Rromocthane | Chloride | Chlorocthane Chloride Acetone Disulfide |1,1-Dicht hene  Jene Chloroform | Dichloroethane (MEK) hane
DC.PE-53 0-10 18 n 1,025 116 188 B
C-r2-54 25-38 5 B 1,036 1115 76 B
1)C-P5-55 25.35 2 I m nE 22 ;]
1)C-1'5-56 10-25 A BJ 413 nE 26 B
Frequency of Detection 0/4 0/4 0/4 0/4 4/4 4/4 0/4 0/4 D) 0/4 0/4 0/4 24 0/4
inimum Concentration ND ND ND ND 2 ;3] 413 BE ND ND ND ND ND ND 22 B ND
Muximum Concentration ND ND ND ND s BJ 1,036 BE ND ND ND ND ND ND 188 B ND
Number of Samplcs 4 4 4 4 4 4 4 4 4 4 4 4 4 4
.ognormnl Statistical Distribution
Mean of In value 1.700598691 6.4267901 3.97907857
Standurd Devintion of In value 0.903168325 0.59657328 1.00217214
1 (0.95) 505 1.906 6.675
HS % UCL 183.29 2,835.83 4202.51
All samples nre presented in ug/kg = micrograms per kilogram (i.c. ppb) except metals.
Metal annlysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated valve
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data.
g:\eshieshrenmproj\public\sauget\9Suchs.xis Page 11 121701



Table 3-3
Site I’
95% UCL. Soil Data Summary for VOCs
Sauget Area 2 RU/FS Support Sampling Plan

1.2- trans-1,3- cis-1,3-
Carbon Vinyl  |Bromadichlor] Dichloroprop| Dichloroprop 1)ibromochin 11,2 Dichloroprop} 2-Chloroethyl 4-Methyl-2-
ample Identification Number Tetrachloride Acetate omethane ane ene Trichtorocthene | ) Trichlosoth B ene Vinyl Ether form | p 2-Hexanone
49 49 k1]
29 2 B)
Frequency of Detection 014 0/4 0/4 04 04 0/4 0/4 0/4 14 o4 o/4 0/4 4 24
inimum Concentration ND ND ND ND ND ND ND ND ND ND ND ND 29 2 n
aximum Concentration ND ND ND ND ND ND ND ND 49 ND ND ND 49 38
umber of Samples 4 4 4 4 4 4 4 4 4 4 4 4 4 4
.ognormal Statistical Distribution
ean of In value 31.8918203 3.629558064 2.16516667
tandard Deviation of in value IV 0.370894808 2.082032769
1(0.9%) 2209 2.52 13.29
5 % UCL, #DIVIL 69.27 660298961.77
[ 3 h j\pub get9Sucts.xls 11
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Table 3-3
Site P

95% UCL. Soil Data Summary for VOCs
Sauget Area 2 RI/FS Support Sampling Plan

£ eshiesliresmproj\public\souget9Sucls. xls

11,22 Total
[Sample Identification Number Tetrachloroethene Tetreachloroethane Toluene Chlorot Ethyib Styrene Xylenes
-P1-33 413 138 119 4350
-P2-54
-P3-38
-P3-36
requency of Detection 0/4 04 1/4 14 Ve 0/4 114
inimum Concentration ND ND ND ND ND ND ND
Maximum Concentration ND ND 413 138 19 ND 450
umber of Sumples 4 4 4 4 4 4 4
,ognormal Statistical Distribution
Mean of In value 6.023447593| 4.92725368S 4.779123493 6.10924758
tandard Deviation of In value #DIVIOL a0DIVOL #DIVIO! #DIVAN
1(0.9%5)
)3 % UCL. KDIVA! NIV #DIVNO! #DIV!

Page 13
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Tabic 5-3B

Site P

95% UCL Soil Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

Sample
L Depth 24- 2,6- 4-Chlorophenyl- 4,6-Dinitro-2-
ample Identification Number (ft) 2,4-Dinitrophenol |4-Nitrophenol Dibenzofuran Dinitrotoluene  [Dinitrotoluecne | Diethylphthalate Phenylether Fluorene |4-Nitroaniline |methylphenol N-Nitrosodiphenylamine
DC-P1-53 0-10
DC-P2-54 25-35
DC-P5-55 25-35
DC-PS-56 10-25
Frequency of Detection w4 w4 0/4 /4 /4 (77} /4 0/4 0/4 0/4 0/4
‘[Minimum Concentration ND ND ND ND ND ND ND ND ND ND ND
Maximum Concentration ND ND ND ND ND ND ND ND ND ND ND
Number of Samples 4 4 4 4 4 4 4 4 4 4 4
Lognormal Statistical Distribution
Mean of In value
tandard Deviation of In value
H (0.95)
5 % UCL
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.c. ppm)
No reporting limits were available for non-detect data.
g:\esheshremproj\public\sauget@5ucls.xls Page 14 12/17/01




Table 3-3B

Site P

95% UCL Soil Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

Hs 4-Bromophenyl- Di-n-butyl Butyl Benzyl
ample Identification Number phenylether Hexachlorb hlorophenot Phenanthrene Anthracene phthalate Fluoranthene Pyrene phthalate 3,3"-Dichlorobenzidine | Benzo(a)anthracene
DC-P1-53 16,250 J

IDC-P2-54 1551

DC-P5-55 63

DC-P5-56 325}

Frequency of Detection 0/4 /4 /4 /4 /4 4/4 04 0/4 /4 /4 0/4
Minimum Concentration ND ND ND ND ND 63 J ND ND ND ND ND
Maximum Concentration ND ND ND ND ND 16,250 1 ND ND ND ND ND
[Number of Samples 4 4 4 4 4 4 4 4 4 4

ognormal Statistical Distribution

Mean of In value 6.166558303

tandard Deviation of In value 2.446633255

H (0.95) 16.37

5 % UCL 1.05E+14

g:\esh\eshremproj\public\sauget\9Sucls.xls Page 15 121701




Talg. -3B

Site P

95% UCL Soil Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

bis(2- Di-n-octyl
'anple Identification Number ethylhexyl)phthalate Chrysene phthalntcy Benzo(b)fluoranthene Benzo(k)fluoranthene  [Benzo(a)pyrene Indeno(1,2,3-cd)pyrene Benzo(g,h.)perylene | Dibenzo(a.hyanthracene
DC-P1-53
DC-P2-54
DC-PS-55
DC-P5-56 225 )
Frequency of Detection 1/4 o4 /4 o4 w4 w4 0/4 0/4 o4
Minimum Concentration ND ND ND ND ND ND ND ND ND
aximum Concentration 225 J ND ND ND ND ND ND ND ND
Number of Samples 4 4 4 4 4 4 4 4 4
ognormal Statistical Distribution
Mean of In value 5.416100402
tandard Deviation of In value #DIV/0!
H (0.95)
5 % UCL #DIV/0!
§:\eshiesh proj\public\sauget\9Sucis.xls Page 16 12/17/01
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Table 3-3C
Site P
95 % UCL Soil Data Summary for Metals
Sauget Area 2 RI/FS Support Sampling Plan
Sample
Depth
Sample Identification Number (ft) Aluminum | Antimony | Arsenic | Barium | Beryllium | Boron | Cadmium Chromium Cobalt Copper Iron Lead
DC-P1-53 0-10 5,013 126 4 16 50 12,750
DC-P2-54 25-35 1,274 2 4,131 4
DC-P5-55 25-35 6,136 3 81 14 16 15,309 526
DC-P5-56 10-25 5,538 4 119 10 24 13,000 90
Frequency of Detection 4/4 0/4 2/4 3/4 0/4 0/4 1/4 4/4 /4 3/4 4/4 3/4
Minimum Concentration 1,274 ND 3 81 ND ND ND 2 ND 16 4,131 4
Maximum Concentration 6,136 ND 4 126 ND ND 4 16 ND 50 15,309 526
Number of Samples 4 4 4 4 4 4 4 4 4 4 4 4
Lognormal Statistical Distribution
Mean of In value 8.25275593 1.24245| 4.669952 1.3862944| 2.101844581 3.28756| 9.222116 4.050468415
tandard Deviation of In value 0.73984312 0.20342] 0.240298 #DIV/O! | 0.959725718 0.57756| 0.602835 2.470345651
H (0.95) 5.097 2.475 2.639 5.95 3.906 16.37
5 % UCL 44,516.55 4.73 158.37 #DIV/0! 350.47 116.37 ]12,134.65 1.68E+13

All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.c. ppm)
B= Compound detected in blank sample

E = Estimated value. Concentration detected exceeded the calibration range

J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits

R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)

No reporting limits were availabie for non-detect data.

g:\esh\eshremproj\public\sauget\95ucls.xls
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Table 3-3C

Site P

95 % UCL Soil Data Summary for Metals
Sauget Area 2 RI/FS Support Sampling Plan

Sample Identification Number Manganese Mercury Nickel Selenium | Silver | Thallium Tin Vanadium Zinc Cyanide
DC-P1-53 201 * 39 25 19 463 *
DC-P2-54 93 * 0.6 17 * 13
DC-P5-55 623 * 15 22 49 * 15
DC-P5-56 710 * 23 16 74 *
Frequency of Detection 4/4 2/4 3/4 0/4 0/4 0/4 0/4 3/4 4/4 2/4
Minimum Concentration 93 * 0.6 15 ND ND ND ND 16 17 * 13
Maximum Concentration 710 * 39 25 ND ND ND ND 22 463 * 15
Number of Samples 4 4 4 4 4 4 4 4 4 4
ormal Statistical Distribution
Mean of In value 5.708928973 | 0.4250755| 3.02080675 8.287877059] 3.6763662 2.6365
tandard Deviation of In value 0.967490584 1.323564] 0.27404492 9.278336954) 0.7587269 0.10119
H (0.95) 6.244 8.32 2.639 59.4 5.097 2.209
5 % UCL 15,752.08 2,119.21 32.33 3.05E+160 491.25 15.97
g:\esh\eshremproj\public\sauget\9Sucls.xls Page 18 1217001



95 % UCL Soil Data Summary for PCBs

Table 3-3D

Site P

Sauget Area 2 RI/FS Support Sampling Plan

Sampre
Depth
Sample Identification Number (ft) PCBs IEPA PCBs EEI TCDD IEPA TCDD EEI
1 0-fit 1,500 3,690
2A O-ft 7,600 5,350
2B 7-13 390 716
3A 0-7 9,100 137,250
3B 7-13 40' 28
A 0-6 20,000 21,020
HADUP 0-6 15,510
4B 6-13 54.000| 149,600
SA 0-6 32,000 112,930 18 28]
SADUP 0-6 17
5B 6-14 20,000] 12,050 4.1 5.1
6 0-8 120 90
7A 0-6
7B 8-16 1.8
BA 0-6 77
8B 6-12 19,
8C 13-18 37
8D 18-25
SDDUP 18-25 564
A 0-6 13
B 6-12
C 14-21
D 22-28 0.92
10A 12
10B 13
11A 0-6
11B g-18
12 10-19
13A 0-7
13B 7-18 13 13
14 0-6 25 1704
15 0-16
16 0-18
requency of Detection 10/33 11/33 10/33 9/33
inimum Concentration 40 28 0.92 5.1
aximum Concentration 54,0001 149,600 77 l70lﬁ
umber of Samples 33 33 33 33
normal Statistical Distribution
Mean of In value 8.088487715] 8.68936554| 2.05138787| 3.288004491
Standard Deviation of In value 2.512820919] 2.87973093] 1.44126192} 1.014002116;
(0.95) 4.549 4,943 2.885 241
5 % UCL 5.77E+05 4.65E+06 | 4.58E+01 6.90E+01

g:\esh\eshremproj\publicisauget\95ucls.xls

All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.

Metal analysis are presented in mg/kg (i.e. ppm)

B= Compound detected in blank sample

E = Estimated value. Concentration detected exceeded the calibration range
J=Estimated value

ND = Not Detected

* = Duplicate analysis not within control limits

R = Spike sample recovery not within control limits

Metal analysis are presented in mg/kg (i.e. ppm)

No reporting limits were available for non-detect data.
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Amended Focused Feasibility Study
interim Groundwater Remedy
Sauget Area 2 Sites 0, Q,Rand S

TABLES

Ta

Site Q Soil’

.13

Summary

July 3, 2003
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95% UCL Soil Data Summary for VOCs

’

{
Table 3-4
Site Q

Sauget Area 2 RI/FS Support Sampling Plan

ample
Depth Vinyl Methylene Carbon 11- 1,1- trans-1,2-
Sample Identification Number (ft) Chloromethane Bromoethane Chloride | Chloroethane Chloride Acetone | Disulfide | Dichloroethane | Dichloroethene | Dichloroethene
X101 15 24 240
X102 6
X103
X104
X105 5 27
X106
X107
X108 6
X109
X110 12
X111
Frequency of Detection 0/11 0/11 0/11 0/11 5/11 1/11 0/11 0/11 1711 1711
Minimum Concentration ND ND ND ND 5 ND ND ND ND ND
Maximum Concentration ND ND ND ND 15 27 ND ND 24 ND
Number of Samples 11 11 11 11 11 11 11 11 11 11
rmal Statistical Distribution
can of In value 2.07718274 | 3.295837 3.17805383] 5.480638923
tandard Deviation of In value 0.48629997 | #DIV/0! #DIV/0! #DIV/0!
H (0.95) 2.107
5 % UCL 12.42 #DIV/0! #DIV/0! #DIV/0!
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data.
g:\esh\eshremproj\public\sauget\9Sucts.xIs Page 20 12/17/01



Table 3-4
Site Q
95% UCL Soil Data Summary for VOCs

Sauget Area 2 RI/FS Support Sampling Plan

Sample Identification Number

Chloroform

1,2-
Dichloroethane

2-Butane
(MEK)

1,1,1-
Trichloroethane

Carbon
Tetrachloride

Vinyl
Acetate

Bromodichlorome
thane

1,2-Dichloropropane

trans-1,3-
Dichloropropene

Trichloroeth
ene

X101
X102
X103
X104
X105
X106
X107
X108
X109
X110
X111

10

10

6

Frequency of Detection
Minimum Concentration
Maximum Concentration

Number of Samples

/11

ND
10
11

o/11

11

0/11
ND

11

211
10
18
11

0/11
ND

11

o/1t

11

0/11
ND

0/11

11

o/t

11

1711

6
11

Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
5% UCL

2.30258509
#DIV/0!

#DIV/0!

2.596478425
0.415627937
2.049

19.15

1.7917595
#DIV/0!

#DIV/O!

g:\esh\eshremproj\public\sauget\95ucls.xls
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95% UCL Soil Data Summary for VOCs
Sauget Area 2 RI/FS Support Sampling Plan

{
Tabie 3-4

Site Q

Sample Identification Number

Dibromochloro
methane

1,1,2-
Trichlorothane

Benzene

cis-1,3-
Dichloropropene

2-Chloroethyl
Viny! Ether

Bromoform

4-Mcthyl-2-
pentanone

2-Hexanone

Tetrachloroethene

X101
X102
X103
X104
X105
X106
X107
X108
X109
X110
X111

S

Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples

/11

11

o

11

1711
ND

5

11

0/11
ND

11

o/H

11

0/11

11

o/11

11

0/11

11
=z

1711

]
11

Mean of In value

tandard Deviation of In value
H (0.95)

5 % UCL

ormal Statistical Distribution

1.6094379
#DIV/0!

#DIV/0!

1.609437912
#DIV/0!

#DIV/O!
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95% UCL Soil Data Summary for VOCs

Table 3-4
Site Q

Sauget Area 2 RI/FS Support Sampling Plan

1,1,2,2- Total
Sample Identification Number Tetreachloroethane Toluene Chlorobenzene Ethylbenzene Styrene Xylenes
X101 8 J
X102
X103
X104
X105 14 14
X106
X107
X108
X109
X110 8 J
X111
Frequency of Detection 0/11 i 0/11 o/11 0/11 1711
Minimum Concentration ND 8 J ND ND ND ND
Maximum Concentration ND 14 ND ND ND 14
Number of Samples 11 11 11 11 11 11
ognormal Statistical Distribution
Mean of In value 2.2659801 2.6390573
tandard Deviation of In value 0.3230943 #DI1V/0!
H (0.95) 1.946
S % UCL 12.39 #DIV/0!
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Table 3-4B

Site Q
95 % UCL Soil Data Summary for SVOCs
Sauget Area 2 RUFS Support Sampling Plan

—

Sample Identification Number Benzo(b)fluoranthene Benzo{k)fluoranthene Benzo(a)pyrene Indeno(1,2,3-cd)pyrene Benzo{(g,h,I)perylene | Dibenzo(a,h)anthracene
DI
D2
D3
101
102
103
104
105
106
107
108
109 871 9% J 841
110
111 110] 88 1
Frequency of Detection 211 211 1 ol it ol
Minimom Concentration 87 J 88 J ND ND ND ND
Maximum Concentration 110 J 9% J 84 J ND ND ND
Number of Samples 11 11 11 11 11 11
s A
rmal Statistical Distribution
ean of In value 4.583194242 4.520842503 4.430816799
tandard Deviation of In value 0.165867627 0.061526335 #DIV/0!
(0.95) 1.785 1.785
S % UCL 108.92 95.34 #DIV/0!
g:\esh\eshremproj\public\sauget\9Sucls.xis Page 27

121701




Table 3-4B
Site Q

95 % UCL Soil Data Summary for SVOCs

Sauget Area 2 RI/FS Support Sampling Plan

Butyl Benzyl bis(2- Di-n-octyl
Sample Identification Number Fluoranthene Pyrene phthalate 3,3"-Dichlorobenzidine  Benzo(a)anthracene ethythexyl)phthalate Chrysene phthalate
D1
D2
D3
101 1,200,000 B
X102 13,000 B
X103 9,300 B
X104 110,000,000 B
X105 13,000 B
X106 120,000 B
X107 120 ) 1,900 B
X108 3,800 B
X109 160 J 170 ) 89 310JB 110)
X110 1,000 B
X111 140 J 140 ) 1,500 110J
Frequency of Detection 211 211 11 o11 1”11 11/11 2 o/11
Minimum Concentration 140 J 140 J ND ND ND 310 JB 110 J ND
Maximum Concentration 160 J 170 J 120 J ND 89 J 110,000,000 B 110 J ND
Number of Samples 11 11 11 11 11 11 11 11
rmal Statistical Distribution
ean of In value 5.008408119 | 5.03872043 4.787491743 4.48863637 9.822014772 4.7004804
tandard Deviation of In value 0.094420953 | 0.13728903 #DIV/O! #DIV/0! 3.692960596 0.00000
(0.95) 1.785 1.785 8.615 1.785
5 % UCL 158.56 168.28 #DIV/0! #DIV/0! 3.95E+11 110.00
g:\esh\eshremproj\public\sauget\95Sucls.xls Page 26 12/17/01
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Table 3-4B
Site Q

95 % UCL Soil Data Summary for SVOCs

Sauget Area 2 RI/FS Support Sampling Plan

4,6-Dinitro-2- 4-Bromophenyl- Di-n-butyl
Sample Identification Number methylphenol N-Nitrosodiphenylamine phenylether Hexachlorbenzene Pentachlorophenol Phenanthrene Anthracene phthalate
D1
EDZ
D3
X101
X102
X103
X104
X105
X106
X107
X108 340
X109 761 310)
X110 380
X111 73]

Frequency of Detection w1l il w11 o11 o1l 211 411
Minimum Concentration ND ND ND ND ND 73 J ND 250 J
Maximum Concentration ND ND ND ND ND 76 ] 62 380 J

Number of Samples 11 11 11 11 11 11 11 11
Statistical Distribution
ean of In value 4.310596391 4.127134385 5.75678752!1
tandard Deviation of In value 0.028477947 #DIV/0! 0.17759847
H (0.95) 1.785 1.785
5 % UCL 75.72 #DIV/O! 355.24
g-\esh\eshremproj\public\sauget\95ucls.xls Page 25 1217101



Table 3-4B
Site Q
95 % UCL Soil Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

Sample
Depth 2,4- 2,6- 4-Chlorophenyl-
Sample Identification Number (ft) | 2.4-Dinitrophenol | 4-Nitrophenol Dibenzofuran | Dinitrotoluene | Dinitrotoluene | Diethylphthalate Phenylether Fluorene | 4-Nitroaniline
D1
D2
D3
X101 0-10
X102
X103
X104
X105
X106
X107
X108
X109
P(l 10
X111
Frequency of Detection o/11 /11 0/11 o11 o1l o/11 o/11 11 /11
Minimum Concentration ND ND ND ND ND ND ND ND ND
Maximum Concentration ND ND ND ND ND ND ND ND ND
Number of Samples 11 11 11 11 11 i1 11 11 11
Statistical Distribution
ean of In value
tandard Deviation of in value
(0.95)
S % UCL
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available for non-detect data.
g:\esh\eshremproj\public\sauget\95ucls.xls Page 24 12/1701
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Table 3-4C
Area Q
95 % UCL Soil Data Summary for Metals
Sauget Area 2 RI/FS Support Sampling Plan

Sample
Depth
Sample Identification Number (ft) Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Chromium Cobalt Copper

X101 10,700 * 157 N* 13.70|N*S 1,220 N* 0.54 B 2,260 * 13,400 3,650 * 18.7 324
X102 S, 710 * 1.40|BN*S 141 N* 049 B 39 * 18,000 j12.1 * 74 B 18.7
X103 3,240 * 17,900 N¥ 216.00[N*S 1,680 N* 030B 8.7 10,300 |142 * 133 B 1,630
X104 3,500 * 1.60|BNW* 63.3 N* 031 B 1.1 B* 152,000 |5.8 * 29B 7.6

X105 237 * 0.47|BN* 188 N* 14 * 456 B |3 * 28B
X106 3,250 * 0.93|BN* 3,620 N* 1.5 * 1,320 |7 * 37B 9
X107 5,630 * 2.70{N*S 103 N* 044 B 28.7 * 4360 |287 * 82B 32.8
X108 3,330 * 3.30|N*S 150 N* 6.0 * 2,000 |439 * 57B 166
X109 5,590 * 3.00|N*S 123 N* 047 B 19 * 9,070 |104 * 80B 21.6
X110 1,030 * 48 * 19.30|N*S 1,120 N* 1.2 B* 413 B|40.8 * 69 B - 226
X111 10,100 * 4.40|BN*S 170 N* 0.73 B 1.9 * 11,500.0 ]15.6 * 9.7 B 38

requency of Detection 11711 kT38| 11/11 11/11 71 11/11 11/11 11/11 10/11 1/1

Minimum Concentration 237 * 157 N* 0.47] BN* 103 N* 03 B 1.2 B* 413 B 3 29 B 7.6
Maximum Concentration 10,700 *} 17,900 N* 216] N*S 3,620 N+ 073 B] 2290 * 152,000 3,650 18.7 1,630
11 11 11 11 11 11 11 11 11 11

S DR ‘*
ean of In value 8.11447475 | 6.237212 1.42719 5.788628 -0.799344 1.6999 8.5719978 3.517550059 2.00185 3.82671
tandard Deviation of In value 1.08594647 3.136306 1.69778 1.369103 0.311347 0.6866 1.7411317 2.077362275 0.550153 1.89712
H (0.95) 4.557 7.436 4.008 374 1.946 2.236 4.557 5.119 2236 4.801
5 % UCL 2.88E+04 1.12E+08 151.45 4.21E+03 0.57 11.26 2.96E+05 8417.25 12.71 4946.64

All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)

B= Compound detected in blank sample

E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits

No reporting limits were available for non-detect data.
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Table 3-4C
Area Q
95 % UCL Soil Data Summary for Metals

Sauget Area 2 RI/FS Support Sampling Plan

Sample Identification Number Iron Lead Magnesium Manganese Mercury Nickel Potassium Selenium Silver Sodium
X101 63,500 * 7,690 2,940 606 490 153 N* 1,310 B 59.9 *S 33N 268 B
X102 11,600 * 152 * 4,250 372 17.6 N* 1,030 B
X103 80,500 *| 195,000 * 1,350 1,270 0.25 101 N* 446 B 302N 810 B
X104 5,450 * 18,100 * 4,600 275 8.1 BN 604 B
X105 469 * 62.2 * 569 B 4 2.1 B*

X106 2,170 * 41.1 2,350 62.3 0.14 6.5 BN 301 B
X107 22,500 * 191 * 2,040 334 23.1 N* 898 B 1.5 *S
X108 7,920 * 571 * 1,230 B 133 0.30 18.7 N* 598 B 0.33 B*W
X109 10,900 * 52 * 2,830 455 18.9 N* 940 B
X110 65,200 * 5,320 * 899 B 152 0.64 371 N* 2,430 289 N 476 B
X111 17,100 * 58.1 * 3,990 597 25.9 N* 25.9 N*
l[Frequency of Detection 11/11 11/11 11711 11711 511 10/11 10/11 4/11 31t n
Minimum Concentration 469 * 41.1 569 B 4 0.14 65 * 259 N* 033 B*W 33 N 268 B
Maximum Concentration| 80,500 *| 195,000 * 4,600 1,270 * 49 371 * 2,430 59.9 *S 302 N 810 B
[INumber of Samples 11 11 11 11 11 11 11 11 11 11
ormal Statistical Distribution
ean of In value 9.388819 6.544967 7.20542977 5.349559825 -0.682686] 3.46550867 6.341563 1.0328541 2.6552 6.15114636
tandard Deviation of In value 1.550019 2.881689 1.51654617 1.553834099 1.3812584] 1.30284042 1.230719 2.1929323 1.2657 0.55316173
(0.95) 4.008 6.851 4.008 4.008 3479 3.209 3.209 5.119 3.479 2.236
5 % UCL 2.83E+05 | 2.28E+07 2.91E+04 5045.00 # 599 280.42 4220.89 1082.67 127.57 808.57
g:\esh\eshremproj\public\sauget\95ucls.xls Page 29 1217/01
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Tabie 3-4C

Area Q

95 % UCL Soil Data Summary for Metals

Sauget Area 2 RUFS Support Sampling Plan

Sample Identification Number Thallium Vanadium Zinc Cyanide | Sulfate Sulfide
X101 73 7,290 * 3.3 824
X102 16 689
X103 0.89 B 9,520 * 12.8 55.9
X104 1.6 95 *
X105 10.8 * 907
X 106 10 66.1 *
X107 13.8 2,010 * 76.1
X108 9.1 338 * 170
X109 13.6 206 * 4,780
X110 120 * 901
X111 23.1 216 * 300
requency of Detection /11 8/11 11/11 211 8/11 o011
Minimum Concentration ND 73 95 * 28 55.9
Maximum Concentration 0.89 B 23.1 9,520 * 33 4,780
umber of S. es 11 11 11 11 11 11
P TR
ean of In value -0.116534 2.459255228 5.8758931 1.11177] 5.711578
tandard Deviation of In value #DIV/O! 0.397682598 2.0464576 0.11618] 1.548927
(0.95) 1.946 5.19 1.785 4.008
5 % UCL #DIV/0! 16.17 83,164.76 3.27 |7.15E+03
Page 30
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Table 3-4D
Area Q
95 % UCL Soil Data Summary for Pesticides and PCBs

Sauget Area 2 RI/FS Support Sampling Plan

Sample
Depth Delta- Heptachlor
Sample Identification Number (ft) | Alpha-BHC | Beta-BHC| BHC Lindane | Heptachlor} Aldrin Epoxide Endosulfan1 | Dieldrin | 4,4-DDE
0/11 0/11 o/11 0/11 0/11 o/11
Minimum Concentration ND ND ND ND ND ND ND ND ND ND
Maximum Concentration ND ND ND ND ND ND ND ND ND ND
Number of Samples 11 11 11 11 11 11 ] 11 11 11 11
Lognormal Statistical Distribution B )
Mean of In value
Standard Deviation of In value
H (0.95)
S % UCL _
All samples are presented in ug/kg_=—n—1icrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
No reporting limits were available for non-detect data.
Page 31 12/17/01
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Table 3-4D
Area Q

95 % UCL Soil Data Summary for Pesticides and PCBs
Sauget Area 2 RI/FS Support Sampling Plan

Endosulfan Endosulfan Endrin

1 Samgle Identification Number Endrin ___ll 4,4'-DDD; Sulfate 444&_DT Methoxych& Ketone | Chlordane %‘
X101

X102

X103

X104

X 105

X106

X107

X108

X109

X110

X111 —

Frequency of Detection 0/11 0/11 0/11 0/11 /11 0/11 0/11 0/11 0/11
Minimum Concentration ND ND ND ND ND ND ND ND ND
Maximum Concentration ND ND ND ND ND ND ND ND ND

Number of Samples 11 11 11 11 11 11 11 11
Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value
—— —— ————
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Ta{-,., 34D
Area Q

95 % UCL Soil Data Summary for Pesticides and PCBs

Sauget Area 2 RI/FS Support Sampling Plan

Aroclor- | Aroclor- | Aroclor-

Sample Identification Number Aroclor-1016 1221 1232 1242 Aroclor-1248 Aroclor-1254 Aroclor-1260
[X101 110,000 P 83,000
X102 1,100 P 460
X103 500 2,300 1,500
X104 14,000 P 12,000
X105 22,000 6,500 P
X106 1,700 P 2,300
X107 4,800 P 11,000 E 8,800 PE
X108
X109 .

Mean of In value

H (0.95)
95 % UCL

Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of Sam

les

Lognormal Statistical Distribution

Standard Deviation of In value

o1t 2/11 711 711
ND ND ND ND 500 1,100 Pl 460
ND ND ND ND 4,300 P| 110,000 P| 83,000
11 1 n 11 i 11 11
7.345489648 | 8.948801418 | 8.538061936
1.599308024 | 1.642502513 | 1.672818967
16.979 21.788 20.585
2.98E+07 2.44E+09 1.11E+09
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Table 3-5
Site Q
95% UCL Groundwater Data Summary for VOCs
Sauget Area 2 RI/FS Support Sampling Plan

Sample Vinyl Methylene Carbon 1,1- L1 trans-1,2-
Sample Identification Number Depth | Chloromethane { Bromoethane | Chioride { Chloroethane | Chioride Acetone Disulfide  Dichloroethane | Dichloroethene | Dichloroethene Chloroform
-01 15
02 9 BJ 1)
DC-GW-03 10 B
DC-GW-04 14 B
DC-GW-05 12 B 4 1)
DC-GW-06 13 B
NC-GW-07 23 ) 400 B
NC-GW-08 61 J 210 B
iW-09 2,200 B 7,100 B
I'requency of Detection o9 w9 o9 o9 9 919 w9 o9 9 29 79
Minimum Concentration ND ND ND ND 23 J 9 BJ ND ND ND 1 ] ND
Maximum Concentration ND ND ND NI 2,200 8I 7,10 B ND ND ND 4 J i J
umber of Samplcs 9 9 9 9 9 9 9 9 9 9 9 9 9
mormal Statistical Distribution
ean of In value 4.98086024 3.900355 0.693147181 0
tandard Deviation of In value 2.40160266 2.3290187 0.980258143 #DIVID!
(0.95) 6.85 6.85 3.295
5% UCL 874,149.82 209,615.79 10.13 #DIV/A!
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in btank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within contro! limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
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Sauget Area 2 RI/FS Support Sampling Plan

Table 3-5
Site Q
95% UCL Groundwater Data Summary for VOCs

1,2- 2-Butane L1,1- Carbon Vinyl {Bromodichio| 1,2- trans-1,3- Dibromochlo i,h2-

Sample Identification Number Dichlorocthane| (MEK) | Trichloroethane | Tetrachloride | Acetate | romethane | Dichloropropane | Dichloropropene | Trichloroethene romethane | Trichlorothane| Benzene
DC-GW-01 9
DC-GW-02 24
DC-GW-03 1]
DC-GW-04 14
DC-GW-05 2 ] 1]
DC-GW-06 1]
DC-GW-07 2,000
DC-GW-08 2,000
DC-GW-09 3,000 2,000 J

‘requency of Detection 1/9 o9 09 o9 09 09 0/9 09 179 09 09 9/9
Minimum Concentration ND ND ND ND ND ND ND ND ND ND ND 1 ]
Maximum Concentration 3,000 ND ND ND ND ND ND ND 2 J ND ND 2.000 J
[Number of Samples 9 9 9 9 9 9 9 9 9 9 9 9

,ognormal Statistical Distribution
Mcan of In value 8.006367568 0.693147181 3.4241159
Standard Deviation of In value #DIV/O! #DIV/O! 3.34836663
H (0.95) 9.801

5% UCL #DIV/Q! #DIV/0! 9.13E+08
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Table 3-5
Site Q
95% UCL Groundwater Data Summary for VOCs
Sauget Area 2 RIFS Support Sampling Plan

cis-1,3- 2-Chiorocthyl 4-Methyl-2- 1,1,2,2-
Sample Identification Number Dichloropropene Vinyl Ether | Bromoform |  pentanone 2-Hexanone Tetrachloroethene Tetreachloroethane Tolucne Chlorobenzene Ethylbenzene

DC-GW-01 14
DC-GW-02 5 J 4 ) 1] 1
DC-GW-03 33
DC-GW-04 : 380 F
DC-GW-05 29
DC-GW-06 7
DC-GW-07 250 450 1,500 33
DC-GW-08 290 410 1,400 22
DC-GW-09 2,700 J 3,500 J 1,600 J 6,700 J

‘requency of Detection o9 o9 o9 39 29 o9 o9 49 9/9 k'
Minimum Concentration ND ND ND 250 M J ND ND 4 J ] J ]
Maximum Concentration ND ND ND 2,700 J 3,500 ] ND ND 1,600 } 6,700 J 33

umber of Samples 9 9 9 9 9 9 9 9 9 9 9

normal Statistical Distribution
ean of In value 6.364116298 4.88497808 5.2223645 4.528472537 2.195850005
1andard Deviation of In value 1.333053644 4.632313329 2.63171855 2.92859195 1.912437822
(0.95) 4.091 13.473 7.616 8.34] 5.776
5% UCL 9.708.37 2.31279E+16 7.07E+06 3.80E+07 2,779.41
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Table 3-5
Site Q
95% UCL Groundwater Data Summary for YOCs
Sauget Area 2 RUFS Support Sampling Plan

Total
Sample Identification Number Styrene Xylenes 4]

DC-GW-02 234
DC-GW-03

Frequency of Detection o9 49

Minimum Concentration ND 2

Maximum Concentration ND 230
umber of Samples 9 9

normal Statistical Distribution
Mean of In value 4.0998392

tandard Deviation of In value 2.27615325

H (0.95) 6.85
5% UCL 1.99E+05
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Table 3-5B
Site Q
95 % UCL Groundwater Data Summary for SVOCs

Sauget Area 2 RI/FS Support Sampling Plan

1,3- 1,4- 1,2- bis(2-
bis(2- Dichlorob |Dichlorob Benzy! Dichlorobenz |2- Chloroisopr N-Nitroso-n-
ample Identification Number Phenol Chloroethyl)ether [2-Chlorophenol |enzene |enzene Alcohol ene Methylphenol opyl)ether 4-Methylphenol |Dipropylamine
-GW-01
-GW-02 3]
-GW-03
-GW-04 47 4
-GW-05
-GW-06
-GW-07 110,000 E 20,000 E 2201 460 260 190 J 14,000 E
-GW-08 190,000 E 33,000 E 250 490 300 350 23,000 E
-GW-09 6,100 E 2,600 E 70J 180 2,000 10 J 850
requency of Detection 39 o9 4/9 09 49 39 39 39 119 39 o9
6100 E ND 4.00 Ji ND 4 180 260 10 J ND 850 ND
190,000 E ND 33000 E ND 250 490 2,000 350 3 J| 23000 E ND
9 9 9 9 9 9 9 4_7 9 9 9 9
IR
10.826353 7.38932787 4.13747 5.83952958| 6.288455522] 4.469180773 1.09861229 8.778432818
tandard Deviation of In value 1.84789893 4.150175142 1.921341 0.56083876] 1.138862233| 1.901027382 #DIV/0! 1.778209297
(0.95) 5.776 12.003 5.776 245 3.741 5.776 5.468
5 % UCL 1.21E+07 3.96E+14 2.01E+04 6.54E+02 | 4.64E+03 2.58E+04 #DIV/O! 9.82E+05
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
g:\esh\eshremproj\public\sauget\95uclh2o.x1s Page 19 12/17/01




Table 3-5B

Site Q

95 % UCL Groundwater Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

(

2.4 Tbis-(2- 1,2,4-
Hexachlor] 2- Dimethylph  |Benzoic Chloroethoxy) 12,4- Trichloro 4-
ample Identification Number octhane |Nitrobenzene Isophorone |Nitrophenol |enol Acid methane Dichlorophenol phenol  [Naphthalene Chloroanilline
-GW-01
-GW-02 51 10J
-GW-03
-GW-04
-GW-05
-GW-06
-GW-07 1900 E 411 14,000 E
-GW-08 100 J 2,800 14,000 E 4] 15,000 E
-GW-09 820 62 600 7,600 E 390 70 4,400
requency of Detection 0/9 2/9 o9 0/9 39 29 09 39 19 K 319
inimum Concentration ND 100 J ND ND 5 J 10 J ND 1,900 E|] ND 41 J 4,400
aximum Concentration ND 820 ND ND 2,800 600 ND 14,000 E| 390 70 15,000 E
umber of Samples 9 9 9 9 9 9 9 9 9 9 9
) _
ognormatl Statistical Distribution
ean of In value 5657237263 4.5579823 43497574 8.677441767 | 5.966147| 3.899912309 9.183992636
tandard Deviation of In value 1.487847529 3.1858937 2.8951388 1.02338031 | #DIV/0! | 0.302122027 0.689036275
(0.95) 4422 12.408 8.341 3444 2.063 2.642
5 % UCL 8.87E+03 1.79E+10 2.61E+07 3.44E+04 #DIV/Q!  6.45E+01 2.35B+04
RN R
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Table 3-5B
Site Q

95 % UCL Groundwater Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

7 [Hexachloroc [2,4,6- 245 12 2z
Hexachlorob {4-Chloro-3-  |Methylnaph |yclopentadin [ Trichlorophe | Trichloro |[Chloronaphth [Nitroanillin | Dimethyl 3-
ample Identification Number utadiene methylphenol |thalene e nol phenol  |alene e Phthalate  {Acenaphthylene Nitroanilline |Acenaphthene
-GW-01
-GW-02
-GW-03
-GW-04
-GW-05
-GW-06
-GW-07 4,100 1,700 3,900
-GW-08 6,000 1,800
-GW-09 1,800 2,000 460 J
requency of Detection 09 0/9 09 09 ki 09 09 39 09 29 0/9 09
ini ND ND ND ND 1,800 ND ND 1,700 ND 460 J ND ND
ND ND ND ND 6,000 ND ND 2,000 ND 3,900 ND ND
9 9 9 9 9 9 9 9 ND 9 9 9
SR SRR
8.17126631 7.5116093 7.199979161
0.61538565 0.0824422 1.511444523
2.543 1.851 4.77
7.43E+03 1.94E+03 5.37E+04
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Table 3-5B

Site Q

95 % UCL Groundwater Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

2.4- 2,6- 4-Chlorophenyl- 4,6-Dinitro-2-
ample Identification Number 2,4-Dinitrophenol |4-Nitrophenol Dibenzofuran  |Dinitrotoluene  |Dinitrotoluene  |Diethylphthalate Phenylether Fluorene }4-Nitroaniline |methylphenol
DC-GW-01
-GW-02
-GW-03
-GW-04
-GW-05
-GW-06
-GW-07
-GW-08
-GW-09 80 J
requency of Detection 0/9 1/9 0/9 09 0/9 09 0/9 09 0/9 09
inimum Concentration ND ND ND ND ND ND ND ND ND ND
aximum Concentration ND 80 J ND ND ND ND ND ND ND ND
umber of Samples 9 9 9 9 9 9 9 9 9 9
ormal Statistical Distribution
ean of In value 4.382026635
tandard Deviation of In value #DIV/0!
(0.95)
5 % UCL #DIV/0!
g:\esh\eshremproj\public\sauget\9Suclh2o.xis Page 22 1271701
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Sauget Area 2 RI/FS Support Sampling Plan

.

Table 3-5B
Site Q
95 % UCL Groundwater Data Summary for SVOCs

4-Bromophenyl- Di-n-butyl
ample Identification Number N-Nitrosodiphenylamine |phenylether Hexachlorbenzene  |Pentachlorophenol Phenanthrene Anthracene phthalate Fluoranthene
_GW-01 12 BJ
.GW-02 8 BJ
-GW-03 S BJ
-GW-04 8 BJ
-GW-05 5BJ
-GW-06 5BJ
-GW-07 24,000
-GW-08 35,000
-GW-09 310
requency of Detection o9 09 09 39 0/9 o9 6/9 o9
inimum Concentration ND ND ND 310 ND ND 5 BJ ND
imum Concentration ND ND ND 35000 B ND ND 12 BJ ND
9 9 9 9 9 9 9 9 9
RS _ L
8.761828249 1.912017245
2.626731413 0.363022539
7.616 2.13
2.37E+08 9.50
g:\esh\eshremproj\public\sauget\95uclh2o.xls Page 23 121701



Table 3-5B

Site Q

95 % UCL Groundwater Data Summary for SVOCs

Sauget Area 2 RI/FS Support Sampling Plan

& ]

ample Identification Number

Pyrene

Buty! Benzyl
phthalate

3,3"-Dichlorobenzidine]Benzo(a)anthracene

bis(2-
ethythexyl)phthalate

Chrysene

Di-n-octyl
phthalate

Benzo(b)fluoranthene

-GW-01
-GW-02
-GW-03
-GW-04
-GW-05
-GW-06
-GW-07
-GW-08
-GW-09

R

95
160
32

26

71
4]

2]

requency of Detection
inimum Concentration
aximum Concentration
umber of Samples

EEEE

0/9
ND
ND

ND
ND

ND
ND

09
ND
ND

4/9
26
160

BN

ognormal Statistical Distribution
ean of In value

tandard Deviation of In value
(0.95)

5 % UCL

==

4.088220787
0.869387828
2.965

2.16E+02

1.341783897
0.627566451
2.642

8.37E+00

g:\esh\eshremproj\public\saugen\95ucth2o.xls
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Table 3-5B

Site Q

95 % UCL Groundwater Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

ILample Identification Number

Benzo(k)fluoranthene

Indeno(1,2,3-cd)pyrene

Benzo(g,h,I)perylene

Dibenzo(a,h)anthracene

-GW-01
-GW-02
-GW-03
-GW-04
-GW-05
-GW-06

v3358

°858

CER

°5&8

g:\esh\eshremproj\public\sauget\95uclh2o.x1s
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Table 3-5C

Site Q

95 % UCL Groundwater Data Summary for Metals
Sauget Area 2 RI/FS Support Sampling Plan

Lample Identification Number Aluminum |Antimony |Arsenic Barium Beryllium |Boron |Cadmium [Chromium [Cobalt Copper  [Iron Lead Magnesium |Manganese
DC-GW-01 64 384 8,960 1,320
-GW-02 82 482 54,000 1,600
-GW-03 18 15,800 522
-GW-04 100 358 20,000 1,090
DC-GW-05 571 1,640
DC-GW-06 336 11,300 13,200.0
DC-GW-07 11 36,700 2,660
DC-GW-08 11 36,500 2,600
DC-GW-09 15 13 148 41,200 6,630
requency of Detection 0/9 0/9 79 4/9 0/9 0/9 0/9 119 1/9 0/9 9/9 0/9 0/9 9/9
inimum Concentration ND ND 11 336 ND ND ND ND ND ND 51 ND ND 522
Maximum Concentration ND ND 100 482 ND ND ND 13 148 ND 54,000 ND ND 132,000
9 9 9 9 9 9 9 9 9 9 9 9 9 9
3.3664264| 5.9565577 2.56494936] 4.9972123 9.6544731 7.694875369
0.9815698] 0.15734466 #DIV/0! | #DIV/O! 1.3853379 0.968409597
3.295 1.851 4422 3.295
147.18 | 4.34E+02 #DIV/O! | #DIV/0! 3.55E+05 10850.22
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available for non-detect data
12/17/01
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Table 3-5C
Site Q
95 % UCL Groundwater Data Summary for Metals
Sauget Area 2 RI/FS Support Sampling Plan

ample Identification Number Mercury |Nickel |Potassium |Selenium |Silver |Sodium [Thallium |Vanadium |Zinc Cyanide |Sulfate |Sulfide
-GW-01 64 25 1,560
-GW-02 74.0 326
DC-GW-03 26
-GW-04 22
DC-GW-05 313
-GW-06 48
DC-GW-07 172
-GW-08 171
-GW-09 112.0 4.31
Frequency of Detection 0/9 3/9 0/9 09 0/9 0/9 0/9 0/9 9/9 1/9 09 0/9
‘ inimum Concentration ND 64 ND ND ND ND ND ND 4.31 ND ND ND
aximum Concentration ND 112 ND ND ND ND ND ND 326 1560 ND ND
umber of Samples 9 9 9 9 9 9 9 9 9 9 9 9
ognormal Statistical Distribution
ean of In value 4.393816 4.08026804| 7.3524411
tandard Deviation of In value 0.290403 1.46861268| #DIV/O!
(0.95) 1.946 4422
5 %UCL 103.11 1.73E+03 | #DIV/0!
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Sauget Area 2 RI/FS Support Sampling Plan

(

Table 3-5D
Site Q
95 % UCL Groundwater Data Summary for Pesticides and PCBs

Delta- Heptachlor Endosulfan Endosulfan
ISample Identification Number Alpha-BHC |Beta-BHC |BHC Lindane  |Heptachlor |Aldrin |Epoxide Endosulfan | Dieldrin  |4,4'-DDE |Endrin 1 4,4-DDD Sulfate
DC-GW-01
-GW-02
DC-GW-03
-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09
Frequency of Detection 0/9 /9 0/9 0/9 09 09 0/9 0/9 09 0/9 0/9 0/9 0/9 09
inimum Concentration ND ND ND ND ND ND ND ND ND ND ND ND ND ND
aximum Concentration ND ND ND ND ND ND ND ND ND ND ND ND ND ND
umber of Samples 9 9 9 9 9 9 9 9 9 9 9 9 9 9
rmal Statistical Distribution
ean of In value
tandard Deviation of In value
(0.95)
5 % UCL
All samples are presented in ug/kg = micrograms per kilogram (i.e. ppb) except metals.
Metal analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank sample
E = Estimated value. Concentration detected exceeded the calibration range
J= Estimated value
ND = Not Detected
* = Duplicate analysis not within control limits
R = Spike sample recovery not within control limits
Metal analysis are presented in mg/kg (i.e. ppm)
No reporting limits were available for non-detect data
Page 28 12/17/01
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Sauget Area 2 RI/FS Support Sampling Plan

Table 3-5D
Site Q
95 % UCL Groundwater Data Summary for Pesticides and PCBs

Methoxychlo Endrin Aroclor- Aroclor-  |Aroclor-
lSalgple Identification Number 4,4'-DDT r Ketone [Chlordane |{Toxaphene |Aroclor-1016 1221 1232 1242 Aroclor-1248 Aroclor-1254 Aroclor-1260
-GW-01
DC-GW-02
-GW-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-GW-07
DC-GW-08
-GW-09
requency of Detection 09 0/9 079 0/9 09 0/9 0/9 0/9 0/9 0/9 0/9 0/9
l inimum Concentration ND ND ND ND ND ND ND ND ND ND ND ND
aximum Concentration ND ND ND ND ND ND ND ND ND ND ND ND
umber of Samples 9 9 9 9 9 9 9 9 9 9 9 9
ognormal Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
S % UCL
g:\esh\eshremproj\public\sauget\95ucth20.x1s Page 29 12/17/01
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Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q,Rand S TABLES

Table 2 - 15
Site R Groundwater Data Summary

Shallow Hydrogeologic Unit

July 3, 2003 File SR062503(2)



Table 1a: Historical Groundwater Data Summary for the UHU Zone Waells, Site R, Solutia Inc., W.G. Krummrich Plant, S

(

auget, IL
Analyte CASRN Number  Total Percent Minimum Maximum Minimum Maximum Mean Standard Maximum Normal Geometric
Detected Samples Freq.. Detection Detection Conc, Conc. Conc. Deviation Detected 95% UCL Mean
Detection Limit Limit (a) Conc. (b)

VOCs (ug/L)
1,1,1-Trichloroethane 71556 2 36 5.6 3.80E+0 7.60E+3 1.90E+0 3.80E+3 4.77E+2 8.91E+2 2.72E+3 7.21E+2 5.21E+1
1,1,2,2-Tetrachloroethane 79345 1 36 28 5.00E+0 1.40E+4 250E+0 7.00E+3 7.17E+2 1.48E+3 1.17E+2 1.12E+3 7.88E+1
1,1-Dichloroethane 75343 3 36 8.3 4.70E+0 9.40E+3 235E+0 4.70E+3 572E+2 1.07E+3 2.88E+3 8.66E+2 6.50E+1
1,1-Dichloroethene 75354 1 36 28 2.80E+0 5.60E+3 1.40E+0 280E+3 3.12E+2 5.94E+2 3.73E+2 4.75E+2 3.68E+1
1,2-Dichloroethane 107062 2 36 5.6 2.80E+0 5.60E+3 1.40E+0 1.65E+4 1.15E+3 3.53E+3 1.65E+4 2.11E+3 4.88E+1
2-Butanone 78933 1 10 10.0 1.00E+1 6.20E+3 5.00E+0 3.10E+3 6.34E+2 9.49E+2 620E+2 1.13E+3 1.73E+2
4-Methyl-2-pentanone 108101 2 13 15.4 1.00E+1 6.20E+3 5.00E+0 3.10E+3 4.85E+2 8.57E+2 2.06E+2 8.76E+2 1.04E+2
Acetone 67641 5 10 - 50.0 1.00E+1 200E+3 5.00E+0 6.90E+4 1.04E+4 2.15E+4 6.90E+4 2.16E+4 8.24E+2
Benzene 71432 21 36 58.3 440E+0 B8.80E+3 2.20E+0 1.13E+4 1.27E+3 2.14E+3 1.13E+4 1.86E+3 236E+2
Bromoform 75252 1 36 28 4.70E+0 9.40E+3 2.35E+0 4.70E+3 4.96E+2 9.97E+2 6.23E+1 7.69E+2 5.70E+1
Chlorobenzene 108907 33 36 91.7 6.00E+0 6.00E+0 3.00E+0 1.58E+5 1.36E+4 2.96E+4 1.58E+5 2.17E+4 1.55E+3
Chloroethane 75003 1 36 28 1.00E+1 2.00E+4 500E+0 1.00E+4 1.05E+3 2.12E+3 2.00E+2 1.63E+3 1.21E+2
Chioroform 67663 3 36 8.3 1.60E+0 3.20E+3 8.00E-1 1.60E+3 2.00E+2 3.46E+2 4.62E+2 2.95E+2 2.60E+1
Methylene Chloride 75092 1 36 30.6 280E+0 5.60E+3 1.40E+0 2.24E+4 1.72E+3 491E+3 2.24E+4 3.07E+3 B8.58E+1
Tetrachloroethene 127184 1 36 28 410E+0 8.20E+3 2.05E+0 4.10E+3 4.37E+2 8.70E+2 8.20E+1 6.75E+2 5.04E+1
Toluene 108883 8 36 222 5.00E+0 1.20E+4 2.50E+0 6.00E+3 7.73E+2 1.34E+3 3.62E+3 1.14E+3 1.04E+2
trans-1,2-Dichloroethene 156605 3 30 10.0 1.60E+0 3.20E+3 B8.00E-1 1.13E+4 583E+2 2.06E+3 1.13E+4 1.20E+3 2.60E+1
Trichloroethene 79016 2 36 5.6 1.90E+0 3.80E+3 90.50E-1 4.61E+3 3.47E+2 8.35E+2 4.61E+3 5.76E+2 3.15E+1
Vinyl chloride 75014 2 36 5.6 1.00E+1 2.00E+4 500E+0 245E+4 1.76E+3 4.43E+3 2.45E+4 297E+3 143E+2
SVOCs (pug/L)
1,2,4-Trichlorobenzene 120821 7 32 219 1.90E+0 2.00E+5 O.50E-1 1.00E+5 6.11E+3 1.98E+4 2.17E+3 1.19E+4 2.40E+1
1,2-Dichlorobenzene 95501 22 32 68.8 2.00E+0 2.00E+5 1.00E+0 1.00E+5 6.44E+3 1.07E+4 B8.80E+3 1.22E+4 1.46E+2

Page 1 of 3 00653V \hd\Sokstia UHU Jan2001.mdb
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Table 1a: Historical Groundwater Data Summary for the UHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN Number Total Percent Minimum Maximum Minimum Maximum Mean Standard Maximum Normal Geometric
Detected Samples Freq. Detection Detection Conc. Conc. Conc. Deviation Detected 95% UCL Mean
Detection  Limit Limit (a) Conc. (b)
1,3-Dichlorobenzene 541731 4 32 12.5 1.90E+0 2.00E+5 950E-1 1.00E+5 6.04E+3 1.98E+4 8.68E+0 1.18E+4 1.72E+1
1,4-Dichlorobenzene 106467 19 32 594 440E+0 200E+5 2.20E+0 1.00E+5 6.27E+3 1.97E+4 1.58E+3 1.20E+4 1.79E+2
2,4,6-Trichlorophenol 88062 11 25 440 270E40 200E+5 135E+0 1.00E+5 O41E+3 222E+4 250E+4 1.67E+4 3.50E+2
2,4-Dichioraphenol 120832 14 25 56.0 2.70E+0 1.00E+5 1.35E+0 3.40E+5 2.86E+4 7.55E+4 3.40E+5 5.35E+4 5.23E+2
2,4-Dimethyiphenol 105679 2 25 8.0 2.70E40 2.00E+5 1.35E+0 1.00E+5 8.75E+3 2.32E+4 4.40E+4 1.64E+4 3.57E+1
2-Chloroaniline 95512 12 14 85.7 4.00E+4 1.00E+5 350E+1 3.00E+5 4.61E+4 B807E+4 3.00E+5 B8.16E+4 4.24E+3
2-Chloronaphthalene 91587 1 32 3.1 1.90E+0 2.00E+5 9.50E-1 1.00E+5 6.07E+3 1.98E+4 940E+2 1.18E+4 1.78E+1
2-Chlorophenol 95578 17 25 68.0 3.30E+0 2.00E+5 1.85E+0 5.40E+5 6.56E+4 1.59E+5 540E+5 1.18E+5 B8.32E+2
2-Nitroaniline 88744 1 3 32 1.00E+1 1.00E+6 5.00E+0 5.00E+5 3.12E+4 1.00E+5 1.16E+3 6.08E+4 7.71E+1
2-Nitrochlorobenzene 88733 12 27 444 1.00E+1  4.00E+4 500E+0 3.40E+6 1.864E+5 6.52E+5 3.40E+6 3.70E+5 7.36E+2
3-Chloroaniline 108429 1 14 7.1 1.00E+1 2.00E+5 5.00E+0 1.00E+5 1.41E+4 285E+4 3.11E+3 2.66E+4 2.95E+2
3-Methyiphenol 108394 2 8 250 1.00E+1 2.00E+5 5.00E+0 2.80E+5 8.28E+4 1.20E+5 280E+5 1.53E+5 2.41E+3
3-Nitrochlorobenzene 121733 5 11 45.5 1.00E+1 1.00E+5 5.00E+0 7.30E+5 9.52E+4 2.16E+5 7.30E+5 2.02E+5 1.37E+3
4-Chloro-3-methyiphenol 59507 1 25 4.0 3.00E+0 2.00E+5 1.50E+0 1.00E+5 7.76E+3 222E+4 3.00E+0 151E+4 3.70E+1
4-Chloroaniline 106478 9 18 50.0 1.00E+1 4.00E+5 5.00E+0 2.00E+5 248E+4 5.04E+4 236E+4 443E+4 1.27E+43
4-Chlorophenol 106489 8 20 40.0 1.00E+1 2.00E+5 5.00E+0 2.10E+5 1.88E+4 5.02E+4° 2.10E+5 3.73E+4 6.66E+2
4-Methyiphenol 106445 1 4 25.0 1.00E+41 1.10E+2 S5.00E+0 4.70E+4 1.18E+4 235E+4 4.70E+4 3.11E+4 B8.97E+1
4-Nitroaniline 100016 3 31 9.7 1.00E+1 1.00E+8 5.00E+0 5.00E+5 3.12E+4 1.00E+5 6.22E+1 6.08E+4 9.01E+1
4-Nitrochlorobenzene 100005 1 27 40.7 1.00E+1 1.00E+5 5.00E+0 1.50E+6 6.71E+4 2.87E+5 | 1.50E+6 1.58E+5 4.87E+2
4-Nitrodiphenylamine 836306 3 19 158 1.00E+1 2.50E+3 6.00E+0 1.25E+3 1.63E+2 3.20E+2 6.27E+2 2.84E+2 2.50E+1
4-Nitrophenol 100027 25 20.0 240E+0 1.00E+6 1.20E+0 5.00E+5 3.86E+4 1.11E+5 1.30E+2 7.51E+4 1.02E+2
Aniline 62533 11 24 45.8 1.00E+1 4.00E+5 5.00E+0 200E+5 207E+4 4.54E+4 6.20E+4 3.60E+4 4.61E+2
Benzoic Acid 65850 50.0 1.00E+1 1.00E+1 500E+0 5.08E+4 1.31E+4 251E+4 5.08E+4 3.38E+4 2.16E+2
Benzyl alcohol 100516 2 5 400 1.00E+1 1.10E+1 5.00E+0 1.83E+3 4.63E+2 8.01E+2 1.83E+3 9.92E+2 3.43E+1
bis{2-Chloroethoxy)methane 111911 1 32 31 530E+0 2.00E+5 265E+0 1.00E+5 6.07E+3 1.98E+4 540E+0 1.18E+4 3.19E+1
Roux Assoc. 8, Inc. Par A3 WW( "8 UHU $an2001.mds



Table 1a:. storical Groundwater Data Summary for the UHU Zé....: Wells, Site R, Solutia Inc., W.G. Krummrich Plant, L..aget, IL

Analyte CASRN Number Total Percent Minimum Maximum Minimum Maximum Mean Standard Maximum Normal Geometric
Detected Samples Freq. Detection Detection Conc. Conc. Conc. Deviation Detected 95% UCL Mean
Detection  Limit Limit (a) Conc. (b)

bis(2-Ethylhexyl)phthalate 117817 3 32 9.4 250E40 200E+5 1.25E+0 1.00E+5 6.56E+3 1.98E+4 1.70E+4 1.23E+4  5.42E+1
Naphthalene 91203 4 32 125 1.60E+0 2.00E+5 8.00E-1 1.00E+5 8.12E+3 242E+4 B8.60E+4 1.52E+4 1.63E+1
Nitrobenzene 98953 11 32 344 1.90E40 2.00E+5 9.50E-1 1.00E+5 6.79E+3 1.97E+4 1.20E+4 1.25E+4 6.25E+1
Phenol 108952 18 25 720 1.50E+0 2.50E+2 7.50E-1 2.00E+6 2.23E+5 5.47E+5 2.00E+6 4.04E+5 1.69E+3
Footnotes:

All concentrations are in pg/L.

a) The maximum concentration is efther one-half of an elevated detection limit or the maximum detected concentration.
b) The 95 percent upper confidence limit (UCL) assumes that data are normaily distributed.
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Table 1b: Summary of Chemicals not Detected in Groundwater from the UHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN
VOCs

1,1,2-Trichloroethane 79005
1,2-Dichloropropane 78875
2-Chloroethyl Vinyl Ether 110758
2-Hexanone 591786
Acrolein 107028
Acrylonitrile 107131
Bis(chloromethyl)ether 542881
Bromodichloromethane 75274
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride 56235
Chloromethane 74873
cis-1,3-Dichloropropene 10061015
Dibromochloromethane 124481
Dichlorodifluoromethane 75718
Ethylbenzene 100414
Methyl Isoamyl Ketone 110123
m-Xylene 108383
o-Xylene 95476
Styrene 100425
Total 1,2-Dichloroethene 540590
trans-1,3-Dichloropropene 10061026
Trichlorofluoromethane 75694
Xylenes (total) 1330207
SVOCs

1.2-Diphenylhydrazine 122667
2,4,5-Trichlorophenol 95954
2 4-Dinitrochlorobenzene 97007
2,4-Dinitrophenol 51285
2,4-Dinitrotoluene 121142
2,6-Dinitrotoluene 606202
2-Methyinaphthalene 91576
2-Methylphenol 95487
2-Nitrobiphenyl 86000
2-Nitrophenol 88755

Roux Associates, Inc. Page 10of3 06653V hA\Scutia UHU Jan2001.mdb



Table 1b: Summary of Chemicals not Detected in Groundwater from the UHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN
3,3-Dichlorobenzidine 91941
3,4-Dinitrochlorobenzene 610402
3-Nitroaniline 99092
4,6-Dinitro-2-methylphenol 534521
4-Bromophenyl-phenylether 101553
4-Chlorophenyl-phenylether 7005723
4-Nitrobiphenyl 92933
Acenaphthene 83328
Acenaphthylene 208968
Anthracene 120127
Benzidine 92875
Benzo[a]anthracene 56553
Benzo[a]pyrene 50328
Benzo[b]fluoranthene 205992
Benzo(g,h,i]perylene 191242
Benzo[k]fluoranthene 207089
bis(2-Chloroethyl)ether 111444
bis(2-chloroisopropyl)ether 108601
Butylbenzylphthalate 85687
Carbazole 86748
Chrysene 218019
Dibenzo(a,hjanthracene 53703
Dibenzofuran 132649
Diethyiphthalate 84662
Dimethylphthalate 131113
Di-n-butylphthalate 84742
Di-n-octylphthalate 117840
Fluoranthene 206440
Fluorene 86737
Hexachlorobenzene 118741
Hexachiorobutadiene 87683
Hexachlorocyclopentadiene 77474
Hexachloroethane 67721
Indeno[1,2,3-cd]pyrene 193398
Isophorone 78591
n-Nitrosodimethylamine 62759
N-Nitroso-di-n-propylamine 621647

Roux Associates, Inc. - Page2of3 06653Yhc\Sautia UHU Jan2001.mdb



Table 1b: Summary of Chemicais not Detected in Groundwater from the UHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN
n-Nitrosodiphenylamine 86306
Pentachiorophenol 87865
Phenanthrene 85018
Pyrene 129000
Triphenyiphosphate 115866

Footnotes:
A listing of chemicals that were routinely analyzed for in ground water but never detected above their respective sample
quantitation limits (SQL)
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Table 2a: Historical Groundwater Data Summary for the MHU Zone Welis, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN Number Total Percent Minimum Maximum Minimum Maximum Mean Standard Maximum Normal Geometric
Detected Samples Freq. Detection Detection Conc. Conc. Conc. Deviation Detected 95% UCL Mean
Detection Limit Limit (a) Conc. (b)
VOCs (uglL)
1,1,1-Trichloroethane 71556 1 58 1.7 3.80E+0 1.90E+3 1.90E+0 0.50E+2 1.10E+2 1.78E+2 1.46E+2 1.48E+2 441E+1
1,1-Dichloroethane 75343 1 58 1.7 4.70E+0 2.40E+3 2.35E+0 1.20E+3- 1.32E+2 2.20E+2 2,10E+2 1.80E+2 5.38E+1
1,1-Dichloroethene 75354 1 58 1.7 2.80E+0 1.40E+3 1.40E+0 7.00E+2 8.44E+1 1.35E+2 3.51E+1 1.14E+42 3.32E+1
1,2-Dichloroethane 107062 8 58 13.8 2.80E+0 1.40E+3 1.40E+0 0.20E+3 4.65E+2 1.66E+3 9.20E+3 8.24E+2 4.74E+1
4-Methyi-2-pentanone 108101 6 21 28.6 1.00E+1 5.00E+3 5.00E+0 3.10E+3 0.85E+2 1.05E+3 3.10E+3 1.36E+3 2.97E+2
Acetone 67641 6 9 66.7 1.20E+3 5.00E+3 229E+1 220E+4 4.77E+3 7.07E+3 2.20E+4 8.65E+3 1.09E+3
Behzene 71432 51 58 87.9 440E+0 5.00E+2 220E+0 9.98E+3 1.25E+3 1.85E+3 0O.98E+3 1.65E+3 4.70E+2
Chiorobenzene 108907 58 58 100.0 1.93E+2 6.02E+4 538E+3 0.29E+3 6.02E+4 7.39E+3 2.56E+3
Chlorofon'n 67663 1 58 17 160E+0 B8.00E+2 8.00E-1 4.00E+2 586E+1 9.05E+1 1.21E+2 7.82E+1 2.07E+1
Chioromethane 74873 2 58 34 1.00E+1 5.00E+3 5.00E+0 250E+3 2.68E+2 4.59E+2 466E+2 3.67E+2 1.10E+2
Ethylbenzene 100414 58 34 7.20E40 5.00E+3 3.60E+0 2.50E+3 2.01E+2 3.96E+2 1.37E+2 287E+2 7.89E+1
Methylene Chloride 75092 19 58 328 2.80E+0 1.40E+3 1.40E+0 2.26E+3 2.52E+2 3.89E+2 2.26E+3 3.36E+2 7.99E+1
m-Xylene 108383 2 14 14.3 1.00E+1 S5.00E+3 5.00E+0 2.50E+3 4.42E+2 8.81E+2 1.73E+2 8.20E+2 8.76E+1
o-Xylene 95476 14 214 1.00E+1 5.00E+3 5.00E+0 250E+3 4.43E+2 B.80E+2 144E+2 8.30E+2 0.13E+1
Tetrachloroethene 127184 2 58 34 4.10E+0 210E+3 2.05E+0 1.05E+43 1.22E+2 1.96E+2 2.15E+2 1.84E+2 4.87E+1
Toluene 108883 26 58 448 6.00E+0 3.00E+3 3.00E+0 3.00E+3 4.41E+2 6.00E+2 3.00E+3 5.70E+2 1.35E+2
trans-1,2-Dichloroethene 1568605 3 51 5.9 1.80E+0 8.00E+2 8.00E-1 6.09E+2 561E+1 1.12E+2 6.09E+2 8.20E+1 1.80E+1
Trichloroethene 79016 2 58 34 1.90E+0 1.00E+3 9.50E-1 5.00E+2 7.55E+1 1.17E+2 249E+2 1.01E+2 261E+1
Vinyl chloride 75014 1 58 1.7 1.00E+1 500E+3 5.00E+0 2.50E+3 2.89E+2 4.78E+2 1.20E+3 3.92E+2 1.14E+2
Xylenes (total) 1330207 2 7 28.8 250E+2 1.00E+3 1.25E+2 5.40E+2 4.18E+2 1.59E+2 5.40E+2 5.17E+2 3.78E+2
SVOCs (ug/L)
1,2,4-Trichlorobenzene 120821 3 40 7.5 1.90E+0 5.00E+4 9.50E-1 2.50E+4 1.35E+3 4.43E+3 1.72E+2 250E+3 3.76E+1
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Table 2a: Historical Groundwater Data Summary for the MHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN Number Total Percent Minimum Maximum Minimum Maximum Mean Standard Maximum Normal Geometric
Detected Samples Freq. Detection Detection Conc. Conc. Conc. Deviation Detected 95% UCL Mean
Detection Limit Limit {(a) Conc. (b)
1,2-Dichiorobenzene 95501 21 40 52.5 1’.90E+0 5.00E+4 9.50E-1 2.50E+4 2.29E+3 4.52E+3 6.77E+3 3.46E+3 2.09E+2
1,3-Dichlorobenzene 541731 3 40 75 1.80E+0 5.00E+4 9.50E-1 2.50E+4 1.33E+3 4.43E+3 1.80E+1 24BE+3 3.55E+1
1,4-Dichlorobenzene 106487 25 40 62.5 440E+0 5.00E+4 2.20E+0 2.50E+4 1.57E+3 4.38E+3 8.88E+2 2.71E+3 2.92E+2
2,4,6-Trichlorophenol 88062 12 32 375 2.70E+0 5.00E+4 1.35E+0 2.50E+4 254E+3 5.43E+3 1.38E+4 4.12E+3 1.03E+2
2,4-Dichiorophenol 120832 18 32 59.4 2.70e+0 2.00E+3 1.35E+0 8.30E+4 1.17E+4 2.15E+4 B.I0E+4 1.79E+4 3.389E+2
2,4-Dimethyiphenol 105679 13 32 40.6 2,70e+0 5.00E+4 1.35E+0 2.50E+4 1.80E+3 4.89E+3 2.04E+3 3.22E+3 8.90E+1
2-Chloroaniline 95512 14 15 93.3 5.00E+4 5.00E+4 3.22E+3 3.20E+5 9.38E+4 1.01E+5 3.29E+5 1.37E+5 5.02E+4
2-Chiorophenol 95578 25 32 78.1 3.30E+0 2.00E+3 1.65E+0 1.60E+5 1.10E+4 2.98E+4 1.60E+5 2.06E+4 4.42E+2
2-Nitrochlorobenzene 88733 17 40 425 1.00E+1 5.00E+4 5.00E+0 4.63E+5 3.97E+4 9.01E+4 4.63E+5 6.31E+4 9.35E+2
3-Chloroaniline 108429 9 15 60.0 1.00E+1 5.00E+4 500E+0 5.72E+4 192E+4 1.66E+4 5.72E+4 262E+4 7.08E+3
3-Methyiphenol 1083984 6 333 200E+3 250E+4 1.00E+3 1.10E+5 2.76E+4 4.23E+4 1.10E+5 65.60E+4 B.85E+3
3-Nitrochlorobenzene 121733 6 11 54.5 1.00E+3 5.00E+4 5.00E+2 4.81E+5 9.05E+4 1.50E+5 4.61E+5 1.60E+5 0.26E+3
4-Chloroaniline 106478 13 18 72.2 1.00E+1 1.00E+5 500E+0 1.05E+5 3.04E+4 3.25E+4 1.05E+5 5.20E+4 1.23E+4
4-Chlorophenol 106489 19 31 61.3 1.00E+1 5.10E+3 5.00E+0 G6.70E+4 1.04E+4 1.58E+4 6.70E+4 1.51E+4 8.56E+2
4-Nitrochlorobenzene 100005 15 40 375 1.00E+1 5.00E+4 500E+0 1.85E+5 210E+4 3.04E+4 1,85E+5 3.12E+4 7.85E+2
4-Nitrophenol 100027 1 32 3.1 240E+0 2.50E+5 1.20E+0 1.25E+5 7.87E+3 2.45E+4' 240E+0 1.50E+4 4.18E+1
Aniline 62533 21 28 75.0 1.10E+1 1.00E+5 5.50E+0 6.85E+5 1.35E+5 1.93E+5 G6.85E+5 1.94E+5 2.20E+4
bis(2-Ethylhexyl)phthalate 117817 1 40 25 1.00E+1 5.00E+4 5.00E+0 250E+4 1.55E+3 4.41E+3 1.15E+2 2.70E+3 1.26E+2
Chrysene 218019 1 40 2.5 2.50E+0 5.00E+4 1.25E+0 2.50E+4 1.34E+3 443E+3 3.77E+0 249E+3 3.84E+1
Fluoranthene 208440 1 40 25 2.20E+0 5.00E+4 1.10E+0 2.50E+4 1.33E+3 4.43E+3 6.58E+0 248E+3 3.48E+1
Naphthalene 91203 6 40 15.0 1.60E+0 5.00E+4 B8.00E-1 250E+4 1.76E+3 5.05E+3 1.30E+4 3.08E+3 3.48E+1
Nitrobenzene 98953 10 40 25.0 1.90E+0 5.00E+4 9.50E-1 2.50E+4 2.03E+3 4.84E+3 1.40E+4 3.20E+3 6.86E+1
n-Nitrosodiphenylamine 86306 3 40 15 1.90E+0 5.00E+4 9.50E-1 250E+4 1.33E+3 4.43E+3 9.00E+0 248E+3 3.43E+1
Pentachlorophenol 87865 3 32 9.4 3.60E+0 2.50E+5 1.80E+0 1.25E+5 T7.95E+3 245E+4 1.27E+3 1.51E+4 7.76E+1
Phenol 108952 26 32 81.3 1.50E+0 1.70E+0 7.50E-1 1.10E+6 7.49E+4 2.25E+5 1.10E+68 1.40E+5 1.11E+3
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Table 2a: l»( <orical Groundwater Data Summary for the MHU Zo(. . Wells, Site R, Solutia Inc., W.G. Krummrich Plant, { Jget, IL

Analyte CASRN Number Total Percont Minimum Maximum Minimum Maximum Mean Standard Maximum Normal Geometric
Detected Sampies Freq. Detection Detection Conc. Conc. Conc. Deviation Detected 95% UCL Mean
Detection  Limit Limit (a) Cone. (b)
Pyrene 129000 1 40 25 1.90E+0 5.00E+4 9.50E-1 2.50E+4 1.32E+3 4.44E+3 559E+0 247E+3 3I.10E#1
Footnotes:
All concentrations are in g/l

a) The maximum conceniration is either one-half of an elevated detection limit or the maximum detacted concentration.
b) The 95 percant upper confidence limit (UCL) assumes that data are normally distributed.
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Table 2b: Summary of Chemicals not Detected in Groundwater from the MHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN
VOCs
1,1,2,2-Tetrachloroethane 79345
1,1.2-Trichloroethane 79005
1,2-Dichloropropane 78875
2-Butanone 78933
2-Chloroethyl Vinyl Ether 110758
2-Hexanone 591786
Acrolein 107028
Acrylonitrile 107131
Bis(chlioromethyl)ether 542881
Bromodichloromethane 75274
Bromoform 75252
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride 56235
Chloroethane 75003
cis-1,3-Dichloropropene 10061015
Dibromochloromethane 124481
Dichlorodifiuoromethane 75718
Methyl Isoamyl Ketone 110123
Styrene 100425
Total 1,2-Dichioroethene 540590

 trans-1,3-Dichloropropene 10061026
Trichlorofiuoromethane 75694
SVOCs
1,2-Diphenylhydrazine 122667
2,3,7,8-Tetrachloro-dibenzo-p-di 1746016
2,4,5-Trichlorophenol 95954
2,4-Dinitrochlorobenzene 87007
2,4-Dinitrophenol 51285
2,4-Dinitrotoluene 121142
2,6-Dinitrotoluene 606202
2-Chloronaphthalene 91587
2-Methyinaphthalene 91576
2-Methylphenol 95487
2-Nitroaniline 88744
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Table 2b: Summary of Chemicals not Detected in Groundwater from the MHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN
2-Nitrobiphenyl 86000
2-Nitrophenol 88755
3,3'-Dichiorobenzidine 91941
3,4-Dinitrochlorobenzene 610402
3-Nitroaniline 99092
4,6-Dinitro-2-methylphenol 534521
4-Bromophenyi-phenylether 101583
4-Chloro-3-methylphenol 59507
4-Chlorophenyl-phenylether 7005723
4-Methyiphenol 106445
4-Nitroaniline _ 100016
4-Nitrobipheny! 92933
4-Nitrodiphenylamine 836306
Acenaphthene 83329
Acenaphthylene 208968
Anthracene 120127
Benzidine 92875
Benzo[aJanthracene 56553
Benzo[a)pyrene 50328
Benzo[bJfluoranthene 205992
Benzo[g,h,i]peryiene 191242
Benzo[k]fluoranthene 207089
Benzoic Acid ' 65850
Benzyl alcohol 100516
bis{2-Chloroethoxy)methane 111911
bis(2-Chloroethyl)ether 111444
bis(2-chloroisopropyl)ether 108601
Butylbenzylphthalate 85687
Carbazole 86748
Dibenzo[a,h}anthracene 53703
Dibenzofuran 132649
Diethylphthalate 84662
Dimethylphthalate 131113
Di-n-butylphthalate 84742
Di-n-octylphthalate 117840
Fluorene 86737
Hexachlorobenzene 118741
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Table 2b: Summary of Chemicals not Detected in Groundwater from the MHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN
Hexachlorobutadiene 87683
Hexachlorocyclopentadiene 77474
Hexachloroethane 67721
Indeno[1,2,3-cd]pyrene 193398
Isophorone 78591
n-Nitrosodimethylamine 62759
N-Nitroso-di-n-propylamine 621647
Phenanthrene 85018
Triphenylphosphate 115866

Footnotes:

A listing of chemicals that were routinely analyzed for in ground water but never detected above their respective sampie

quantitation limits (SQL.)
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Table 3a: Historical Groundwater Data Summary for the LHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN Number  Total Percent Minimum Maximum Minimum Maximum Mean Standard Maximum Normal Geometric
Detected Samples Freq. Detection Detection Conc. Conc. Conc. Deviation Detected 95% UCL Mean
Detection Limit Limit (a) Conc. {b)

VOCs (ug/L)

1,2-Dichloroethane 107062 8 50 16.0 2.80E+0 2.80E+2 1.40E+0 1.91E+3 1.90E+2 4.08E+2 1.91E+3 2.84E+2 4.83E+1
4-Methyl-2-pentanone 108101 5 34 14.7 2.50E+1 1.00E+3 1.25E+1 B8.41E+2 2.71E+2 1.94E+2 B841E+2 3.26E+2 1.98E+2
Acetone 67641 1 2 50.0 1.00E+3 1.00E+3 - 8.60E+1 5.00E+2 2.93E+2 293E+2 B8.60E+1 6.34E+2 2.07E+2
Benzene 71432 26 50 52.0 440E+1 4.40E+2 6.60E+0 6.13E+2 2.40E+2 1.78E+2 6.13E+2 2.81E+2 1.73E+2
Chlorobenzene 108907 50 50 100.0 1.40E+2 7.38E+3 2.97E+3 1.61E+3 7.38E+3 3.34E+3 2.39E+3
Chioromethane 74873 1 50 2.0 1.00E+1 1.00E+3 5.00E+0 5.00E+2 1.75E+2 149E+2 4.66E+2 2.10E+2 1.05E+2
Ethylbenzene 100414 8 50 16.0 7.20E+0 1.00E+3 3.60E+0 5.00E+2 1.59E+2 1.17E+2 2.80E+2 1.86E+2 9.95E+1
Methylene Chloride 75092 16 50 320 2.80E+0 6.90E+2 1.40E+0 1.79E+3 1.58E+2 2.78E+2 1.79E+3 2.23E+2 5.82E+1
m-Xylene 108383 10 32 31.3 1.00E+2 1.00E+3 5.00E+1 9.62E+2 3.68E+2 2.72E+2 0.62E+2 4.47E+2 2.71E+2
o-Xylene 95476 8 31 258 1.00E+2 1.00E+3 5.00E+1 5.39E+2 2.80E+2 1.50E+2 539E+2 3.27E+2 2.29E+2
Tetrachloroethene 127184 7 50 14.0 4.10E+0 4.10E+2 2.05E+0 1.22E+3 1.05E+2 1.71E+2 1.22E+3 1.45E+2 5.64E+1
Toluene 108883 20 50 40.0 6.00E+0 6.00E+2 3.00E+0 2.07E+3 3.82E+2 4.88E+2 2.07E+3 4.96E+2 1.52E+2
trans-1,3-Dichloropropene 10061026 1 50 20 5.00E+0 1.00E+3 250E+0 7.20E+2 1.81E+2 163E+2 7.20E+2 2.19E+2 1.03E+2
Trichloroethene 79016 3 50 6.0 1.90E+0 1.00E+3 9.50E-1 5.00E+2 5.99E+1 B8.40E+1 1.92E+2 7.95E+1 2.95E+1
Xylenes (total) 1330207 1 2 50.0 2.00E+2 2.00E+2 4.30E+1 1.00E+2 7.15E+1 4.03E+1 4.30E+1 1.18E+2 6.56E+1
SVOCs (ug/L)

1,2,4-Trichlorobenzene 120821 8 44 18.2 1.90E+0 1.90E+3 9.50E-1 9.50E+2 1.10E+2 2.01E+2 1.38E+2 1.60E+2 3.92E+1
1,2-Dichlorobenzene 95501 42 44 95.5 2,00E+2 1.00E+3 6.00E+0 9.81E+3 2.14E+3 2.65E+3 9.81E+3 2.80E+3 7.76E+2
1,3-Dichlorobenzene 541731 6 44 13.6 1.90E+0 1.90E+3 9.50E-1 9.50E+2 9.91E+1 2.03E+2 1.74E+1 1.50E+2 3.19E+1
1,4-Dichlorobenzene 106467 23 44 52.3 440E+1 4.50E+3 2.20E+1 2.25E+3 3.15E+2 4.39E+2 4.56E+2 4.24E+2 2.04E+2
2,4,6-Trichlorophenol 88062 26 46 56.5 2.70E+0 2.80E+3 1.35E+0 3.03E+3 7.67E+2 7.82E+2 3.03E+3 O.57E+2 1.74E+2
2,4-Dichlorophenol 120832 29 46 63.0 2.70E+0 2.80E+3 1.35E+0 1.28E+4 3.10E+3 3.56E+3 1.28E+4 3.97E+3 4.94E+2
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Table 3a: Historical Groundwater Data Summary for the LHU Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN Number  Total Percent Minimum Maximum Minimum Maximum Mean Standard Maximum Normal Geometric
Detected Samples Freq. Detection Detection Conc. Conc. Conc. Deviation Detected 95% UCL Mean
Detection Limit Limit (a) Conc. {b)
2,4-Dimethylphenol 105679 19 46 413 2.70E+0 2.80E+3 135E+0 1.40E+3 1.75E+2 2.85E+2 5.63E+2 2.44E+2 G6.49E+1
2-Chloroaniline 95512 11 12 91.7 5.00E+2 5.00E+2 250E+2 1.95E+5 5.11E+4 6.79E+4 1.95E+5 8.33E+4 1.52E+4
2-Chiorophenol 95578 29 46 63.0 3.30E+0 3.40E+3 1.65E+0 8.50E+3 1.66E+3 2.35E+3 8.50E+3 2.23E+3 2.80E+2
2-Nitroaniline 88744 1 48 2.2 1.00E+1 1.,00E+4 500E+0 5.00E+3 5.02E+2 1.05B+3 2.19E+1 7.56E+2 1.28E+2
2-Nitrochlorobenzene 88733 34 46 73.9 1.00E+1  1.30E+3 5.00E+0 2.19E+5 5.26E+4 5.78E+4 2,19E+5 6.66E+4 5.42E+3
3,3-Dichlorobenzidine 91941 1 44 23 1.67E+1 1.70E+4 B835E+0 B8.50E+3 7.53E+2 1.72E+3 4.70E+1 1.18E+3 1.96E+2
3-Chloroaniline 108429 10 12 83.3 1.00E+1 1.00E+3 5.00E+0 5.24E+4 1.76E+4 1.62E+4 5.24E+4 253E+4 6.18E+3
3-Nitrochlorobenzene 121733 4 8 50.0 1.00E+2 5.00£+2 500E+1 3.09E+4 6.41E+3 1.15E+4 3.09E+4 131E+4 B.38E+2
4-Chloroaniline 106478 10 12 83.3 4.00E+2 2.00E+3 2.00E+2 5.69E+4 2.27E+4 1.93E+4 569E+4 3.19E+4 1.13E+4
4-Chlorophenol 106489 25 50 50.0 1.00E+1 1.00E+4 500E+0 1.80E+4 3.18E+3 4.65E+3 1.80E+4 4.27E+3 4.18E+2
4-Nitroaniline 100016 1 46 22 1.00E+1 1.00E+4 500E+0 5.00E+3 5.04E+2 1.05E+3 1.26E+2 7.58E+2 1.34E+2
4-Nitrochlorobenzene 100005 33 46 M7 1.00E+1  1.30E+3 500E+0 1.15E+5 241E+4 276E+4 1.15E+5 3.08E+4 3.12E+3
4-Nitrodiphenylamine 836306 2 44 4.5 1.00E+1 1.00E+4 5.00E+0 5.00E+3 4.53E+2 1.03E+3 1.07E+2 7.07E+2 1.22E+2
Aniline 62533 19 24 79.2 1.00E+3 1.00E+4 500E+2 4.80E+4 1.86E+4 1.68E+4 4.80E+4 242E+4 7.73E+3
Benzo[a]pyrene 50328 1 44 23 2.50E+0 260E+3 1.25E+0 1.30E+3 1.25E+2 267E+2 6.33E+0 1.92E+2 3.30E+1
Benzo[kjfluoranthene 207089 1 44 23 250E+0 260E+3 1.25E+0 1.30E+3 1.20E+2 2.68E+2 - 9.51E+0 1.86E+2 3.46E+1
bis(2-Chloroethyl)ether 111444 1 44 23 5.70E+0 580E+3 285E+0 290E+3 2.64E+2 591E+2 5.00E+0 4.10E+2 6.84E+1
bis(2-chloroisopropyl)ether 108601 1 44 23 5.70E+0 5.80E+3 285E+0 2.90E+3 2.64E+2 591E+2 5.90E+0 4.10E+2 6.84E+1
bis(2-Ethylhexyl)phthalate 117817 3 44 6.8 1.00E+1 1.00E+4 500E+0 5.00E+3 4.48E+2 1.03E+3 3.27E+1 7.02E+2 1.24E+2
Chrysene 218019 1 44 23 2.50E+0 2.60E+3 1.25E+0 1.30E+3 1.25E+2 2.67E+2 B8.73E+0 1.92E+2 3.32E+1
Di-n-butylphthalate 84742 1 44 23 1.00E+1 1.00E+4 5.00E+0 5.00E+3 4.47E+2 1.03E+3 341E+1 7.01E+2 1.16E+2
Fluoranthene 206440 2 44 45 2.20E+0 2.20E+3 1.10E+0 1.10E+3 1.11E+2 2.33E+2 1.57E+1 1.69E+2 3.07E+1
Hexachlorocyclopentadiene 77474 1 44 23 1.00E+1 1.00E+4 5.00E+0 1.00E+4 5.60E+2 1.64E+3 1.00E+4 9.66E+2 1.13E+2
Naphthalene 91203 10 44 227 1.60E+0 1.60E+3 8.00E-1 8.00E+2 8.79E+t1 1.74E+2 4.09E+1 131E+2 3.03E+1
Nitrobenzene 98953 15 44 34.1 190E+0 1.90E+3 9.50E-1 1.01E+3 1.96E+2 270E+2 1.01E+3 263E+2 5.16E+1

Roux Assocl ;, Inc.

Pa( 3

06853W\‘ ‘a LHU Jan2001.mdb



Table 3a: H(L .orical Groundwater Data Summary for the LHU Zor{. Jells, Site R, Solutia Iné., W.G. Krummrich Plant, s{ set, IL

Analyte CASRN Number Total Percent Minimum Maximum Minimum Maximum Mean Standard Maximum Normal Geometric

Detected Samples Freq. Detection Detection Conc. Conc. Conc. Deviation Detected 95% UCL Mean

Detection Limit Limit (a) Conc. (b)

n-Nitrosodiphenylamine 86306 1 44 23 1.90E+0 1.90E+3 9.50E-1 1.90E+3 1.20E+2 3.16E+2 1.90E+3 1.98E+2 2.52E+1
Pentachlorophenol 87865 6 46 13.0 3.60E+0 5.00E+3 1.80E+0 250E+3 2.09E+2 5.07E+2 1.16E+2 3.32E+2 4.05E+1
Phenol 108952 27 46 58.7 1.50E+0 1.50E+3 7.50E-1 3.30E+4 4.11E+3 7.93E+3 3.30E+4 6.03E+3 2.39E+2
Pyrene 129000 3 44 6.8 1.90E+0 1.90E+3 9.50E-1 9.50E+2 9.84E+1  2.04E+2 1.39E+1 1.49E+2 2.74E+1
Footnotes:

All concentrations are In pg/t..
a) The maximum concentration Is either one-half of an elevated detection limit or the maximum detected concentration.

b) The 85 percent upper confidence limit (UCL) assumes that data are normally distributed.

f3 Jan2001.mdb
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Table 3b: Summary of Chemicals not Detected in Groundwater from the LHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN
VOCs

1,1,1-Trichloroethane 71556
1,1,2,2-Tetrachloroethane 79345
1,1,2-Trichloroethane 79005
1,1-Dichloroethane 75343
1,1-Dichloroethene 75354
1,2-Dichloropropane 78875
2-Butanone 78933
2-Chloroethyl Vinyl Ether 110758
2-Hexanone 591786
Acrolein 107028
Acrylonitrile 107131
Bis(chloromethyl)ether 542881
Bromodichloromethane 75274
Bromoform 75252
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride 56235
Chloroethane 75003
Chloroform 67663
cis-1,3-Dichloropropene 10061015
Dibromochloromethane 124481
Dichlorodifluoromethane 75718
Methyl Isoamy! Ketone 110123
Styrene 100425
Total 1,2-Dichloroethene 540590
trans-1,2-Dichloroethene 156605
Trichlorofluoromethane 75694
Vinyl chloride 75014
SVOCs

1,2-Diphenylhydrazine 122667
2,4,5-Trichlorophenol 95954
2,4-Dinitrochlorobenzene 97007
2,4-Dinitrophenol 51285
2 4-Dinitrotoluene 121142
2,6-Dinitrotoluene 606202

Roux Associates, Inc. Page 1 0f 3 06653Y\h\Sowtia LHU Jan2001.mdb



Table 3b: Summary of Chemicals not Detected in Groundwater from the LHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN
2-Chloronaphthalene 91587
2-Methylnaphthalene 91576
2-Methylphenol 95487
2-Nitrobiphenyl 86000
2-Nitrophenol 88755
3.4-Dinitrochlorobenzene 610402
3-Methylphenol 108394
3-Nitroaniline 99092
4,6-Dinitro-2-methylphenol 534521
4-Bromophenyl-phenylether 101553
4-Chloro-3-methylphenol 59507
4-Chlorophenyl-phenylether 7005723
4-Nitrobiphenyl 92933
4-Nitrophenol 100027
Acenaphthene 83329
Acenaphthylene 208968
Anthracene 120127
Benzidine 92875
Benzo[a)anthracene 56553
Benzo[b]fluoranthene 205992
Benzolg,h,i]perylene 191242
bis(2-Chloroethoxy)methane 111911
Butylbenzylphthalate 85687
Carbazole 86748
Dibenzola,h]anthracene 53703
Dibenzofuran 132649
Diethylphthalate 84662
Dimethyiphthalate 131113
Di-n-octylphthalate 117840
Fluorene 86737
Hexachlorobenzene 118741
Hexachlorobutadiene 87683
Hexachloroethane 67721
indeno[1,2,3-cd]pyrene 193398
Isophorone 78591
n-Nitrosodimethylamine 62759
N-Nitroso-di-n-propylamine 621647

Roux Associates, Inc. - Page2of3 , DE653Y\nd\Solutia LHU Jan2001.mdb



Table 3b: Summary of Chemicals not Detected in Groundwater from the LHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, IL

Analyte CASRN
N Phenanthrene 85018
Triphenylphosphate 115866
Footnotes:
A listing of chemicals that were routinely analyzed for in ground water but never detected above their respective sample
quantitation imits (SQL)
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Tabla 8-1. Surface Waler Scraening “zule rercal Review Dref o1 0
W.G. Krummrich Site

Sauget, IMnois
: . Site {PDA} Suxface Water Quallty Criteria Deownstrear (DDA) Rs‘hra‘::e Upsteeam (UDA) Referarce l
i ' SWIL | SWIL SW Tlerll  $W Tierii |  Oak Ridge : X ' t 2% ;
; ] site | Site Froquancy | Acute | Chronie| W NAWQ| SW NAWQ | Secondary | Secundary | Lowest Chranic | Downstream ;. Downstream ' Downstrears | Upewean | Upstrearn | Upstioam ‘1
CAS Numbor | Analysis | Hame {Units| Maximum | Average| of Betection wa' wa' cmc? ceet Acute’ Chronic® Al Organisms® | Maximum Average ' Average Maximur: | Avorage | Average |
5256-87-9 | Diowin _ TpyLl 180 1573 100.0% - 222 2205 44~ 165 1825
39001-02-0 Dioxn | 1234067068 CCLk legt 532 4014 111% 1. ne ND ND T} N NO
35022469 Dioxn_ - IR YRR T oL 7 4603 | 44.4% T o ND ND Wb NG
67562-30-4 Dioxin LA A6 s 1N S 0.0% T N ND ND 1T RC ND
£5672-80-7 Dioxin__ X - ND [ MB 00% _ [ 1 ND ND ~ ND
- 30221-28-8 Dioxin_ | s « o ND ND 00% : i HO _ WD T
i | Dloxin_* R (pg| 22 | _ 1297 T11% ) . o } NO  _ND
i 052-857 | L Yoy = D D | 2.0% ; R A
37117-64-9 i T ND L No | _00% T nC
19408-74-3 ¥ ND 0.0% NE
72914-21-9 NG ) 0.0% 1 =
40321-76-4 R e 0.0%
57117-41-6 L e ND N G 0%
0851-24-5 P IYAG7EGon ! ) 0.0%
in_ - ND 0.0% .
ND 00%
D 3.0%
4.397 85.7%
HD 1.0%
D 9.0%
] 2 | 1385 111%
| 35088-22.0 | _Otoxin__. ) ND C.0%
30402-15-4 Dioxin . [ MD 0.0%
| 41903575 Dicxin_ - ! a0 T [ ND 0.0%
58722075 Dioxr _ [T gl ND ND 0.0%
T 1 Die Tpgl] 0207 015z
93-76-5 Herbicides ugl | MO nC 0.0%
93721 Harbi_cidﬁ*;__ﬂi__ Lugh | 514 0238 1%
94-75- Herbicid T ugt 10 308 55.6%
54-82:5 Herbisid _ el T D 00%
75-99.0 s u MG N 0 0%
1518-00-5 | tlerbicides| fugh ] 911 0543 111%
I 120065 Horbicides) Dirlarrr 1 ugn 185 [ 239 222%
v 68-80-7 [Herbicides' fanoseb g ND ND 90%
E 54-74-6 Herbicide: © tACPALi 4 chioro- 7 malhy'pharcry) ugf ND ND ‘ 1.0%
T TTI06E 190 | Herdicics | h Pl Y R 0.0%
| 37865 Herbicides eophenc mte i ey Hﬁh 047 0515 | 333% 19 15
2051243 4 ACBs 1 chicrutsphenyt | gl HO NC 0.0%
C-DICHLORCBI | FCBs ' Norobipheryt _ugh NO NO 00%
THEPTACHIOR | _PCBs . _ Vieptachotobphenyl  _  ugl NO R 00%
C-HEXACHLORO | _PCBs _ chlorotpliangt ND HD 00%
| X | PC HD . nD 0.0%
| C-NONACHLORO | PCBs NG ND 0.0%
| C-OCTA-BIPHE | _PCBs ND ND_ ,  0.0%
C-PENTRIPHEN | PCBs _ . ND ND 0.0%
I C-TEYRACHLOR | PCBs NG ND 0.0%
|__C-ToTAL-PCB PCBs; NG ND 0.0% 0.014"
CTRICHLOROB | _PCBs_: - NG nE 0.0%
72:54-8 Pesticider’ 44000 . ugt ND NE 0.0%
72-55-8 Po-h’cideg“_‘ . _A&UnE . gt NG NG 00%
50-29-3 Pesticides, __a4-D0T _ugh ND ND 0.0% 1.1 0.001
308-00-2 T A " Tugh ND ND 0.0% 36
318-84-6 iclaos | atpha-BHC i ugh NO | ND 0.0%
5103-71-8 2 pna-Chiordane g ND ND 0.0% 2.4 0.0043"
319857 [Fesuedes. betaBIC Tyl NC ND 0.0%
| 319-888  |Pesticidas!  geMa BMC s v ND ND 0.0%
83-57-1 Pa . ugh ND ND 0.0% 0.24 0.058
339-58-8 | Peslicices’ g ND ND | 0.0% 022° 0.058° .
33213-66-9_ | Pesticides |~ wn] NO ND__ |  0.0% 0.22% 0.058° 0033 B NC
1031-07-8 Pesticides | ugh NO NO 0.0% . . NG
72-26:8 Pasticides N . ugh ND N 0.0% 0.088 0.038 ) ND
7421-934 Pasticides| Pl ND NE 0.0% T o NO
53484-70-5 _ | Posticides! ugh ] ND NG 0.0% - ND
58-89-9 Pesticider ug| Ko ND 0.0% 0.95 ) | 23 ND
£103-74-2 Pesticlder | ugl ND ND 0.0% 24" 0.0043"_| 1.09' ND
16448 Pesticide: g ND NG 5.0% 052 00038 | 0125 | 00068 R
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Table 6-1. Surface Water Screening Tavle
W.G. Krummrich Ste

Intamal Review Oraf v1 0

Sauget, [Bnois
Site (PDA) Surfacs Wataer Quality Ciiteria Downstream (ODA) Referenca Upstream {UDA} Refaronce 3
SWIL | SWIL SW Tler i | SW Tier il Oak Ridge 272X i 2%
Site Site | Froquency | Acute | Chronic | SW NAWQ| 8W NAWQ | Secondary| Secandary | Lowest Cheonic | Downstream | Downstream | Downstresm | Upstream | Upstream | Upstream
CAS Number | Analysis Hama Units{ Maximum | Average | of Dastection| wa' wa' cmet cee? Acuts® Chronie® | Al Organisms® | Maximum Aversge Average Maximum | Average L Averags
91-26-3 SVOCs ~ Haphthakere T ugh ND ND 0.0% 180 12 820 NO NO ND NO ND 1. ND
96-95-3 SVOCs ! Mirohacrane (e 22 22.2% NG NG NO NG ND N
85-01-8 SvoCs | . Phenantiyene o ND ND 0.0% 20C NG NG ND NO NG| ND
108-85-2 8VOoCs | .. Phenot | _ugh 15 3.88 11.1% ND NG ND_ NO NO NO
129-00-C SVOCs Pyrane ) NO ND 0.0% NC NG NO_ | ND ND ND
71-55-1 VOCs 1,1,1-Trichiurorthane I NO ND 0.0% 200 11 3483 ND ND ND ND ND ND
79-34-! VOCs 1,1.2.2-Tetrachiorpethane ugh NGO NOD 0.0% 2100 810 2400 ND NC ND ND ND ND
79-00- VOCs _} 1, 1,2 Trichior ine ;g NC ND 0.0% 5200 1200 940C ND ND ND ND NO 1 ND
75343 VOCs 1.1 ;_ugh ND ND 0.0% 830 47 14880 NQ ND ND ND ND ! ND
75-354 VOCs ! "7 1-Dichioroethene T ugh ND ND 0.0% 450 25 ND ND ND ND ND NO
1 o7-06-2 VOCs | n |ugn | €775 | car2 33.3% 8800 510 45200 ND, NG ND NO ND__ WD
i 78-87-5 VOcs ! | _ugh NG ND 0.0% ND NG ND NE ND ND
I 78-93-3 VOCs | " 2-Butangne (MEK] gl nn ND 0.0% 240000 14000 282170 NO NG NO [ 7 14
| 591-75-6 VOCs | T 2 Rexnrone | ugh ND ND 0.0% 1600 ) 32783 ND NG _ _Np ND ND ND
! 108-10-1 VOCs ! A=Wt v 7 et snane (MIRK ; ugh 2.2 3.91 33.3% 2200 170 77400 ND NO NO ND ND ND
67-64-1 VOCs ! i ol ND ND 0.0% 28000 1500 507840 ND ND NO NO ND ND
71-43-2 VOCs ! : _ugh 1.8 117 22.2% 2300 130 525000 0.24 Q.188 0.38 0785 0.8925 1.725
75.27-4 VOCs | | _ugh ND ND 0.0% ND ND ND ND ND NO
75-25-2 VOCs | ugh ND ND 0.0% ND NG ND NO ND NOY
74-83-9 VOCs Bromomethane {Methyl bromide) i ugh ND ;. ND 0.0% N2 NC _ND NO ND ND
75-15-0 VOCs Cavon dsutide L _ugh ND T ND 0.0% 17 0.82 244 NO NC NI NO | NO NO
58-23-5 VOCs Carbon tetrachion Puph ND ND 0.0% 180 9.8 1870 NC NO ND 0.73 Q.885 1.73
108-90-7 VOCs_ | S Tugh | 24 7.50 85.7% 1100 64 1203 23 175 ! 35 0778 0.8875 1775
75-00-3 VOCs | . Chiar ne LU | ND ND. 00% NC ND ! ND ND ND ND
! G7-66-3 VOCs Chioreform _ugh NC ND 0.0% 480 28 1240 ND ND : ND ND ND ND
74873 VOCs ! Chioromathane s ugh ND ND 0.0% ND ND . N NO_ | __ND NO
156-50-2 VOCs . cts-1.2-Dichioroethene ug ND ND 0.0% 1100" 590" 9538" ND ND : ND ND_ ND ND
10061-01-5 VOCs _| cis-1, > Dichioropropens | _ugh ND ND 0.0% 0.99 0.055' 244’ ND NO ND | ND NO__ | ND ]
124-48-1 VOCs Tt amachiBromethans u ND ND 0.0% ND ND ND ND ND __ND
100-41-4 VOCs Ethybenzsac u! 0.38 0.683 44.4% 130 73 ND ND _NO ND NQ ND
108-36-3 VOCs Mo Xiens Tugn [~ 24 1.09 44.4% 32 18 ND ND __NO. ND ND NO
75-08-2 VOCs | Mathytsns chi {Dichicromethane) ; _ugl ND NO 0.0% 26000 2200 426687 ND ND ND. ND ND n
100-42-5 VvOCs _| __Stiyrens “ugh | ND ND 0.0% ND ND NO ND. NO 0
127-18-4 VOCs Tetrazhioroethnne g ND ND 0.0% 830 98 750 ND ND ND ND NO 5
106-88-3 VOCs 1 ugh 17 118 23.3% 120 5.8 1288 0.4 0.7 14 —__NO NO__ o ]
156-60-5 vocs | ;_ug ND NG 00% 1100" 560" 9538" ND ND NO NE) ND NO
10061-02-6 VOCs_j T ugn ND ND 0.0% 0.95' 0.055 244 ND D Ne ND. ND NO
79-01-8 VOCs ! 0 i Q3 0.922 11.1% 440 47 7257 ND D ND NO NO NO
75014 VOCs ) 7 Chirske gl NO ND 0.0% ND b} NC 6.675 0.6375 1,675
1330 20-7 VOCs !} Xyleres, tatat 1 ug 27 1145 44.4% 230 ! 13 62308 NO 8] NO NO NO ND
Notes

‘liitnols, 19@9. Title 35 of the liinois Administrative Code, Suttitle C, Chaptsr 1, Part 302 Water Quaiity Standards, Subpart B,
YUSEPA. 1999. National Recommended Water Quality Criteria - Correction. Office of Water, EPA 82-2-Z-89-001 (April 1999).
33tter, G.W. 1 and C.L. Tsao. 1996, Toxicalogical Benchmaiks for Screening Potential Contamirants of Concer for Effacts on Aquatic Biota: 1096 Revision. Risk Assessment, Health Sciences Research Division. Cak Ridge. Tennessee IS/CR/TV 96/32

USEPA, 1995. Grea! Lakes Waler Quality initiative Criteria Documents for tha Protection of Wildife: DDT, Marcury, 2,3,7 8-TCDD, PCBs. Office of Water, EPA 820-B-95-008

Valus for PCBs

“Value for DDD pp

*Vaiue for DDT

*Valus for BHC (othar)

‘Value for Chlordane

Nalue for alpha- and Lela-Encosutfan
"Vaiue for 1,2-Diciioiosthane
Vinhs for 1 3-Dichierenconena
r.of getectaot at the Site

Site maximum concantration Is less than the screening criteria

Rl e

[ R AT s
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Table 8-2. Sedment Screening Table tnterna! Roeviews Caf vl O
W.G. Krummrich Site

Sauget, liknols
; 4.‘ Site (PDA) Sediment Quality Criteria Downstream {DDA) Raferance Upstream {UDA) Roferance I
| 1 Sed Qual : !
| ‘ Site Site Frequencyof | Guide' SedFL | 8ed Ontarlo’| Downstream | Cownstraan| 2 X Downstraam | Upstream | Upstieam |2 X Upstream];
CAS Number Analysis i Hame Units | Maximum [ Average Detection (TEC) SQAG? (TEL) {LEL) Maximum Average Avetago Maximum Average Average ||
3268-87-9 Dioxir { 1,2,3,4,6,7,8,8-0CDD _p9/g 911 165.5 100% *180 596.2 11924 1 287 1494 2988
35001-02-0 Gioxin [ " 12346.7.3.900DF —vgg 74.9 10.76 58% 143 744 1488 62 3.288 6575
35622-46-9 Dioxin T 123467.8HpCOD___ | pgig 70.8 10,84 100% 313 15.75 315 111 57 114
67562-39-4 Dioxin [ "234678HpCOF . pglg 104 1515 1% 3 155 31 ND ND ND
55673-88-7 Dioxin | 12347 89.HaCDF I rglg 079 0.3511 33% ND - ND ND ND ND ; ND i
39727-28-6 Dioxin ; i 34,0 5-HCDU _ oo ND ND ND } ND ND_ NC N ND T RNo %
7064826-8 Dioxin 1.2,3.4,0 B-BxCUH I pgg 062 0.4178 78% ND ND | ND 027 0.1975 6385 |
57663-85-7 Dioxin ~ 12387.6HxCDD gl 12 03183 22% ND ND ! ND 037 | 02725 0545
57117-44-9 Dioxin | 2387 BHYCDF I pgig 0.38 01944 22% ND ND ND_ NP PTNDT NI |
19408-74-3 Dioxin L 23788FED0 T gl ND ND ND - ND NG ND [ p oo I |
72518-21-9 Dioxir ; 123785 P _pala ND ND ND ND : ND ND_ ND NU ND
40321-76-4 Dioxir: 1737 8PeCDD oo ND ND ND NS ND ND ___ND ND__ | ND |
57117-41-6 Dioxin ! 1,4,5,1,8-PeCLF |_pglg 0.48 0.2033 n NC ND ND ND! ND ND i
50851-34-5 Dioxin . 2,3,4,6,7 8-HxCDF | pglg 0,195 0.1608 % ND D ND NI ND NC
57117-31-4 Dioxin i 2.34.7 B-PeC:DF pyfg 0.18 0.17 R ND ND NC NG NO ND
1746-01-6 Dioxin 1 2}./,81\,‘[)!’) Py ND ND ND ND ND NG ND . ND ND ]
51207-31-9 Dioxin I 2,3,7,8-1CDF __Pglg 08 0.3006 33% ND ND ND NG ND ND
37871-00-4 Dioxin ] Tota! HoCOD T pele 145 22.53 100% . L 37.94 75.88 23 11.82 23.64
38998-75-3 Sicxin Total HpCDF pog 542 7.414 58% 12.9 €5 13 53 2713 $5.426
34465-46-8 Cioxin Tolal HxCVLD falelse] 1.7 2058 44% 7.3 37 7.4 33 1,733 3478
55684-94-1 Dioxin Tolal HXxCDF pelg 10.1 2031 78% 23 1.2 24 24 1.263 2528
36088-22-9 Cloxin Total PeCDD pPgg 0.25 0.2194 11% | ND ND ND 0.51 0.356 _.on :
30402-15-4 { Dioxin Tctal PeCOF | pg/g 27 0.6669 33% ND ND ND 0.66 0,3926 0.73%
41903-57-5 Dioxin Tolal TCDD | pgg 12.8 5798 44% 31 1625 3.25 0.25 0225 | 043
\ 55722-27-5 Dicxin Tolal TCDF | ool 1.4 0.4883 33% ND ND ND ND ND ND!
Dioxin TEQ Matnmal | pgig 1.35 0.379 i - 0.462 0.233 0,466 0239 0.145 0.292
93-76-5 Herbicides ) 2451 | dw. ND ND ND ND ND NO ND ND! ND ]
83721 Heibicidos AL TR (Sivex) Tighg dw ND ND ND o ND ND NC ND ND ND |
94-76-7 Herblcides ! L lugkgow 2300 277 22% ND ND ND ND ND ND
94-82-6 Herbicides - }.ughg dw ND ND ND ND ND ND ND ND ND
75680 Herbicides - “lghgdw ND ND ND i} ND ND ND ND ND ND
1918-00-2 Hetbicides : " ughg dw ND ND ND ! ND D ND ND ND ND
120-36-5 Herbicides i i ug/kg dw 1100 165 4% ND D ND ND NO ND
- 88-85-7 Herbicides _ ughkgaw ND! ND ND ] > D ND ND ND ND
| 94-74-6 Herbicides i MCPA](4-chioro-2+ ughky dw ND ND ND NC ND ! ND ND ND ND
' b methyiphenoxy)-acefic acd] i
7085-19-0 Herbicldes MCPP(2-(4-ciucre-2- , ugkg dw 160000 19500 56% NG ND ’ N2 ND ND ND :
methyiphenoxy)-prepance i | i
. acia] | . R I_ — - |
87-86-5 iHerbicides | Pentachiorophen~ | ugkg dw 45 37 1% ot o By 156 1 , Aty 11509
2051-24-3 PC3s .. ... ecachiorobiphmiyi aghkg dw ND ND ND i ND NO ND ND o ND |
|__CDICHLOROBI PCBS o , tighg aw ND NG ND NC ND ND ND | ND ND
C-HEPTACHLOR PCBs \___ Vieptachiorobiphefwt ighg dw ND ND ND ND ND ND ND 0 ND
C-HEXACHLORO PCas T tiexactior “ukg dw ND ND NG NE ND_ ! NO___ | ND NG ND
C-MONOCHLORO PCBs .~ Monochiorobipheny lighg dw ND. ND NG ND ND ) i |

C-NCNACHLORO PCBs | Hormchiorobl | ughkg dw NE ND ND ND | ND ND L i

C-OCTA-BIPHE PCBs o ommowu% ! ugkg dw ND ND ND ND ND/ ND | i

C-PENTBIPHEN PCBs __ Tentachiorobighenyt | ugkg dw ND ND ND ND ND NG | |

C-TETRACHLOR PCBs _____ Tewactiorobigheng ugkgdw ND ND ND ND ND_ J ND_ | ] |

C-TOTAL-PCB >CBs Totat Potychiorinited - ughkg dw NO ND 503 216 7 ND ND ND ND ] ND } NG
e _,,_M___.ﬂ -

C TRICHLORGE P(Bs Trichiorobipheriyl ughgawl  ND | ND ND ND ND_ ND ND_ 1 ND !
72-54-8 Pasucides i 46000 fughkgdw 1. T 1% 4.82 1.22 | 8 ND ND ND_ N ___ND ND
72553 Pesticides____ 4,4-00E ughkg dw Y ND ND 316 207 5 5 ND NG ND ND ND |
50-26-3 Pesticides \ 44-DDT* . ughkg ND ND ND 416 11¢ ) D ND NG ND ND ND
309-00-2 Pesticides . Adn ughg ow ND D ND 2 ND ND ND ND N ND ]
319-846 Pesiicides i alpha-BHC _ gk dw ND ND ND 3 ND ND ND. NI> ND ND

5103-71-9 Pesticides i apha-Ciiordane " ugkg dw ND ND ND 3.24 226 7 ND ND ND__ | ND | ND ND
319:85-7 Pesticiier . bets-BHC | ugkg dw ND ND ND 5 ND ND ND ND NO ;" ND_ 1
319-86-8 Pesfcitos ; dein-BHC | ugkg dw ND ND ND ND ND MND ND D | ND_

60-57-1 Pesticices o Dikdrin | ugkg dw ND ND ND 19 3715 2 ND ND ND ND ND NG
959-98-8 Pestcides __ Endoguffan| | ughg dw ND ND ND ND ND ND ND ND ND |
~ 337136538 Pesicides o E #an i " Ughkg ow ND ND ND ND ND ND ND ND ND___ i
1031-07-8 Festcides Endosufan suliisle | ughg ow ND ND ND ND ND ND_ | NG ND ND T
72208 7 Vosbcces T T e ughg w ND ND ND 222 o 3 ND ~ND | NO ND NO ND
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Table 8-2. Sedimerk vcreening Tadie Internal Review Dra’i vi.C
W.G. Krummrich Slte

Sauget, Mtinols
| Site (PDA) Sediment Quailty Criterla Downstream (T)DA] Refsrance Upstream (UDA) Reference
| Sed Qual
! Site |  Slte Frequency of Guide' Sed FL | sed Ontarlo®’} Downstrean | Downstream| 2 X Downstream | Upstream | Upstieam |2 X Upstream|
CAS Number Analysis 1 Name Units Maximum | Average Detection {TEC) SQAG® (TEL) (LEL) Maxtmum A\gzga Average Maximum Average Average
7421-95.4 Pesticides | ;'mjm“@ igkgdw]  ND ND ND ND ND ND ND ND ND
53494-70-5 Pesfcides : Endrin ketone ugkg dw ND ND ND ND ND ND ND ND ND
56-89-9 Fescides | _gamme-BHC (Undane) | igkgdw|  ND ND ND 237 032 3 ND ND ND ND ND ND !
5103-74-2 Peslicides T ganwne-Chiordens ughg ow ND ND ND 3.24 226 7 NG ND ND ND ND ND !
76448 Pesticldes HepMehioE ughy ow ND ND ND 03 ND ND ND ND ND ND
1024573 Pesticides ! mpndm ughkg dw ND ND ND 247 5 NC ND ND ND ND ND
72.435 Pesticides mm ughg dw ND D ND. ND ND ND ND ND ND
B8001-35-2 Pesticides B Ughg dw ND ND ND ND ND ND ND ND WD
87-61-6 SVOCs iz Mnmmm\- ezeow | ugkg dw ND ND ND ND ND ND ND ND ND__
120-82-1 SVOCs T & Tnchiorobenzene | ughyg dw ND ND ND ND ND ND ND ND ND
95-60-1 SVOCs ! 1.2-ichioroberzena ¢ ughg ow 110 100 22% ND ND ND ND ND ND
108-70-3 SVOCs . o ND ND ND ND ND ND D ND ND_ |
547-731 SVOCs . ND_ ND__ ND ND ND ND D NO ND |
106-46-7 SVOCs i - A-Cirhior o R Coe 1% ND ND ND D ND ND
108-60-1 SVOCs 1 2.2 Oxcytus{ §-Chioropropane) - ug/kg dw ND ND ND ND ND ND NC ND ND
(bis-2-chiorolsoprogyl ether)
15950-66-0 SVOCs 234 Trichioraptenol : ughyg dw ND ND ND ND NO ND ND ND ND
333-78-8 SVOCs T35 + Ug/kg dw ND ND ND ND ND ND ND! NO ND
§33-7-5 SVOCs 33 8 Tnd - ughg Cw ND ND ND NO NO ND ND NO D
795954 SVOCs 7.4 5 Trighior ¢ ughkg dw ND ND ND. ND ND ND ND ND D
86-06-2 SVGCs | 2.86-Tremoropt 0o ughg dw 470 144 22% D NO NOD! ND NO ND
120-83-2 SVOCs | 2, 4-Dichicrophendl ugkg dw 100 | 208 _ 2% ND ND ND! ND ND D i
105-67-8 SVOCs | 24-Dimetwioher=t | ughg dw ag ] Tad it 2% ND ND ND ND ' ND ND
51-28-5 SVOCs ' 24 Owtrophenot ~ w NG ND ND ND ND ND! ND I " ND ND
121-14-2 SVOCs i 7 &Ditrototiene ugkg dw 750 196 2% D ND ND NG | ND ND
306-20-2 SVOCs 5 6D " {ugkgaw ND ND ND D ND ND ND ND ND
91-58-7 SVOCs . ughg dw ND ND ND. D ND ND NC ND ND
95°57-8 SVOCs ] ughkg ow 360 137 1% ND ND ND ND ND ND .
91-57-6 SVOCs | ___2-Mehyhaphihaiene ugkg dw ND ND ND 202 ND ND ND ND ND ND
95-48-7 SVOCs [ nemprmoi {o-Cresol) | Ugkg tw ND ND ND 9] ND ND D ND ND
88-74-4 SVOCs i 2-Nigsaniine ughg dw 5 S 1% ND ND ND D "ND ND
88-75-5 SVCCs ! FX ) ugkg dw N ] wND ND ND ND ND b | ND D
57541 SVOCs | 3.3-Dxchiorobenzidne_ | Ugkg aw ND | ND ND ND ND ND ND | ND | D
509-19-8 SVOCs .~ 345 Tnchiorophenot ugkg dw ND | ND ND ND ND ND ND_ | ND WD
106-44-5 SVOCs ] 3-Methylphencisa- ugkg dw 800 | 192 22% ND ND NE NG | ND ! ND
HMatevichenot (mBp Cressh |
99-06-2 SVOCs . “3Rircaniion | ghg dw ND ND ND ND ND ND ND D
534-52-1 SVOCs 4 6-Dinforo-2- mw | gk dw ND ND ND ND ND ND ND [} A
101-553 SVOCs | i-Bromopheayionarey et | ughgdw | Foqer 1% NO ND ND NE ND! ND !
55-50-7 SVOCs S um:»‘w “| gk ow ND ND ND ND ND NG NO ND
106-47-8 SVOCs i A-Ciloroanine’ T ugkgdw| 4800 1080 67% ND ND _ND ND NO ND
7005-72-3 SVOCs Cw ol ughkg dw ND ND ND ND ND ND ND_ | ND ND
100-01-6 SVOCs - Ughg dw ND ND ND. ND ND ND NO 1 ND ND |
100-02-7 SVOCs ughg dw ND ND ND ND ND ND ND T ND ND i
83-32-9 SVOCs : ughg dw ND D ND 871 ND ND ND ND ND ND |
208-96-8 SVOCs ' ugkg dw ND D ND 5387 ND ND ND ND ND ND )
120-12-7 SVOCs = ughcg dw ND D ND 572 4639 220 TND ND ND TOND T ND_ [ No
56-55-3 SVOCs i ughkg dw ND ND ND 108 748 320 L T B2 R L ND ND ND
50-32.8 SVOCs I Ughg dw ND ND ND 150 388 370 NO ND ND ND ND. )
205992 SVOCs T gy dw ND ND ND ND ND ND ND i ND
161242 SVOCs ! g/ ow ND ND ND 170 NO ND ND ND ND
207-08-8 SVOCs - 1gkg aw ND ND ND 240 ND ND ND D] ND
111-91-1 SVOCs r (gAg ow ND ND ND ND ND! ND ND ND
111-44-4 SVOCs . ugkg dw ND ND ND. ND ND ND ND ND
117-81-7 SVOCs uglkg Ow ND ND ND 182 NO ND ND oo T T
85-68-7 SVOCs : ughg aw ND ND! ND ND ND ND ND ND ND
86-74.8 SVOCs ughyg dw ND ND ND ! ND ND N “ND ND ND
218-01-9 SVOCs ! ughkyg dw ND ND ND 166 708 340 N L A R ND__|_ ND
BA-742 SVOCs ughkg dw ND ND ND ND i ND! ND £ NC
117-84-0 SVOCs i ugkg dw ND ND ND ND ND ND D ND
5370-3 SVOCs ! Ughkg dw ND ND ND 33 622 60 ND ND ND | D ND
132-649 SVOCs | dw ND ND ND ND ND ND D ND
84662 SVOCs : ugkg dw ND D ND ND ND ND ND ND ND
131-11-3 SVOCs " ugkg dw ND D ND ND ND ND — ND ND ND
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Table 6-2. Sadiment >creening Table Inlernel Rovaw Drelf v O
W.G. Krummrich Site

Sauget, liinols
| Site (PDA) Sediment Quallty Criterla Downstream (DDA) Reference Upstraatn {(UDA) Refarance
g Sed Qual |
i ! Slto Site Frequency of Guide' Sed FL Sed Ontarlo’} Downstrear, | Downstraam| 2 X Downstraam Upstream | Upstream {2 £ Upstraony
CAS Number Analysis | Namsa | Units Maximum | Aveiage Detection {TEC) SQAG? (TEL) (LEL) Maximum Avarage Avarage Mavimuin Average Average
206-44-0 SVOCs T Flomrtene " tg/kg ow ND ND ND 423 12 750 NC ND NO ND ND ND
B86-73-7 SVOCs . Fawrena __ugkgdw ND ND ND 774 212 190 ND ND NO ~ND ND ND
116741 SVDCs [} obenzens  : vgkg dw ND ND ND NT ND! ND ND ND ND |
87-66-3 SVOCs \_. _Hexachioroygadane "~ ugkg dw D ND ND NO ND ND ND ND ND ;
77-47-4 SVOCs I” Hexachiorocyclopentadiens - L/kg dw ) ND ND N2 ND ND ND) ND ND
67-72-1 SVOCs Hexachiorostiene  ugkg dw o} ND ND NC ND ND ND ND | NG
193-30-6 SVOCs Indeno{1,7 3-clipyrane _, ugkg dw ND ND ND - 200 ND ] ND ND ND ND ND
78-59-1 SVCCs tsophorone ughkg dw ND ND ND ND ! ) ND ND! ND | NO
621-64-7 SVOCs | H Niroso-d-np . ughkgdw NC! ND ND ND ' ND ND ND ND. —_ND
86-30-6 SVOCs I ti-Nibosodpheryismine | Ugkg dw NC ND ND | ND : ND D ND ND ND
91-20-3 SVOCs I tlaphtelene | ughg aw 180 118 1% 176 348 ! : ND i ND ND ND ND ND
98-95-3 SVOCs L Niroberzens - ugkgdw ) ND ND : ND ' ND ND ND ND ND |
85-01-8 5VOCs : Pherarfwene  ugkgdw ND ND ND 204 86.7 560 ND ND N ND ND ND i
108-95-2 SVOCs i Prerol » ughkg aw 5600 719 % ND : NO ND ND ND ND )
129-00-0 SVOCs i Pyrorm " ugkg dw ND ND ND 165 153 | 430 ND ND ND ND ND ND !
71-55-6 VOCs ___1.13-Tnchiorgethane . ugkg cw ND ND ND ND NC KD ND ND ND |
79343 VOCs . _1.1.22-Tewachiorosthane ' gk dv ND ND ND . ND ND NO ND ND ND |
79-00-5 VOCs T 731 2-Tnchiorgethane ughg ow ND ND ND ! ND ND ND ND NO ND i
75-34-5 VOCs o Ighg cw ND ND! ND . ND NO N ] ND NO ND
75-35-4 VOCs ; ughgdw ND ND ND ND ND ND NS NO ND !
107-06-2 VOCs | | gk dw 250 51.1 33% ND ND 3 CND_ | ND ND!
78-875 VOCs . i ugkg dw ND__ . ND D ND ND ND ND ND ND___
B 78-933 VOCs I | ugkg dw 31 [ 186 33% ND ND ND 23 129 258 |
591-78-6 VOCs ) ZHexanone . tghkgaw ND ND ND - WD ND! NO | ND ND N !
108-10-1 VOCs A-Memyt-2-nentancne (M2K; | ugkg aw 150 35.2 56% NE ND aND ND NDY ND j
67-64-1 VOCs Acetone uglg dw 3000 416 67% 41 ! 229 45.8 130 53.5 137}
71-43-2 ] VOCs Nanzane T aghkg dw 460 98.3 89% NE | ND ND ND ND ND
75-27-8 VOCs | Bumouchiorometane Lgkg dw ND ND ND _ | D | ND NI WD/ ND ND
i 75-25-2 Vocs Bromof ~ugkgdw ND ND ND . i NO ! ND ND —__ND ND NG j
' 74-83-9 VOCs ' hicmomathane (Methy  ghg dw NC NT ND 1D ND ND NE ! ND ND |
omide i
7515-0 VOCs K Cornan ms;}ﬁae : Ughkg dw 33 0.813 1% ND ND TND NS NG TR
56235 VOCTS w.arbon tetrachlonse Ughkg dw ND ND ND ND NI ND ND ND! ND
108-90-7 VOCs ! Cliorobenzene | gfkg dw 7200 1950 89% ‘ ND NG ND ND ND o]
75-00-3 VOCs i Chioroethane " ughkg dw 13 0.729 % ND ) ND NP ND ND
57-66-3 VCCs Chioroform ughg cw 7 16 % ND ND ND NO ND ND
74-87-3 VOCs . Chioromethane L dghkg v ND ND ND ND ND ND ND ND ND
156-59-2 VOCs I es-r o Cchiorcediens | Ugkgdw 58 165 44% ND ND ND N : ND ND)
10061-01-5 VOCs | __ -1 3-Dchioropropene ; ughkg dw ND ND ND ND NO ND ND ] ND ND
124481 VOCs “ibromochioromethane . ugkg dw ND ND ND ND ND ND NG ND ND |
100-41-4 VOCs i rypenzens ! ug/Kg dv/ 82 24.8 67% ND | NS ND ND ] ND ND, \
108-38-3 VOCs map-Xylene | ugkg dw 530 122 67% __ND z ND NG| WD Wb
75-09-2 VCCs Methylene chioride : ughg ow 17 332 22% ND ND NE ND | ND i ND
{Nickorem ' !
100-42-5 VGCs : Siyrene . ughgcw ND ND ND ND NO (NIRRT R 7! ND
127-18-4 VCCs | iguaLhioioetheine | ugkg cw 24 513 22% ND ND NC ND | ND ND
108-86-3 VOGCs | Toluene | ught dw 7800 903 67% e 11 22 S6__ . 308 6,18 \
156-60-5 VOCs | rans T 2.Dichoroethene | ugkg ow 0.31 0619 % ND ND ND NO i ND ND
10061-02-6 VOCs } tans-13-Dicnioropropent | ugkg dw ND ND D __ND NO NG ND ND ND
75-01-6 VOCs fnchioroemens ugikg dw 42 5.94 22% ND ND ; ND! ~ND _ND ND
75-01-4 VOCs Vinyl chioride ug/kg dw 4 0.988 22% ND ND ] NG| ND NG ND
1330-20-7 VOCs Xylenes, Totl ugkg dw 740 142 67% ND ND_ i No | ND ) ND !
Notec

Consensus-Based Thresho'd Effact Cencentration - MacConaic, DD € G Ingersol, and 7 A Berger 2000 Development and Evakiation of Consensus-Besed Sediment Quallly Guidelines fo- ~reshvaler
Ecosysiems. Arch. Environ. Coalam Toxicol 33 20-31,

‘Seuiment Quality Assessment Guidelines - MacDonald Ervironmental Sciences, Ltd. 1994, Approach 1o lhe Assessment of Sediment Quality in Florida Coastal Waters, Volume © — Develenmnert anc

Evaivation of Sedimont Quality Assacsment Gudeines Frepared for FLDE?. November 1984

“Lowast Effect Level - Persaud, D, R Jaagumag and A, Hayton, 1883, Guidelines for the Prolecton and Management of Aquatic Sediment Quality in Ontario. Ontario Minisiry of Ervirormrent and Energy. August 1983
*Ontano and Sediment Qualty Guideline values are ‘cr 2,4-DDT and 4 4-RDT

“rFlerida, Ontario, and Sediment Cuatity Guidzlire valucs are for Chlcroare

""NA Effact Lave' for Heataein

~ipt detcleg at the Site (o detentad i o ol Bas Sanyies,

o . ' foEl
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Table 6-3. Whole Body Fisn iissus Screering Table

W.G. Krummrich Site

Internal fteview Ciafr vt

Sauget, lllinois
Channel Catfish, Drum, Shad Whole Bady Site Downstream (DDA} Reference Upstream (UDA) Refersnce
. Site She Frequency of | Downstream | Downstream | 2 X Downstream Upstream Upstream | 2 X Upstream
CAS Analysis | Name Units Maximam | Average Detection Maximum Average Average Maximum Average Average
% Lipids i % Lipids % 17 9.087 100.00% 14 £.667 13.334 10 8.333 16.666
3268-87-9 Dioxin_| 1.2,3,46,7,88-0C0D Py 180 2084 100.00% 119 44,83 89.86 79.7 30.87 61.74
38001-02-0 Dioxin 1,2,3,4,6,7,8 8 0CDF pg/g 43 0.8817 11.11% 2.7 0.9733 1.9466 ND ND ND
35822-48-0 Dioxin_§ 1,2,3,4,67.8HpCOD polg 71 2.91 100.00% 43 3.073 6.146 8.8 412 8.24
67562-39-4 Dioxin _! ] pe/g 1 0.1387 11.11% ND ND ND 0.59 0.2167 0.4334
55673-89-7 Dioxin N Pg/g ND ND 0.00% ND ND ND ND ND ND
| 39227-286 | Dioxin . i pglg 0.3 0.1471 44.44% 0.58 0.22 0.44 0.33 0.2217 0.4434
70648-26-9 Dioxin_ 1 N | palg 0.84 0.3511 55.56% 0.71 0.3217 C.6434 0.85 0.5933 1.1866
57653-85-7 Dioxin ; pg/g 1.2 0.8487 100.00% 2 0.9033 1.806%6 18 1.183 2.308
57117-44-9 Dioxin ' eglg 0.2 0.1087 44.44% 0.34 0.1333 0.2666 0.26 0.1633 0.3266
19408-74-3 Dioxin e : pg/a 0.58 .3080 100.00% 0.78 0.4133 0.8266 i 0.6033 1.2066 |
72918-21-0 Dioxin e pPg/g ND ND 0.00% ND ND NO ND ND ND
40321-76-4 Dioxin_ .ondmPernh | oglg 0.64 0.3328 77.78% 12 0.4883 0.9766 1 0.5467 1.0934
57117-41-6 Dioxin | pgla 0.43 0.0738¢ 11.119% ND ND ND ND ND ND
50851-34-5 Dioxin_| 2,3.4,6,7,8-HxCDF pg/g 0.48 0.1833 86.67% 086 0.4133 0.8266 0.3 0.215 0.43
57117-31-4 Dioxin 23,47 8PeCDF _Po/g 0.84 0.3181 77.78% 1 0.41 0.82 0.59 0.2883 0.5766
1748-01-6 Dinxin 2,3,7,8TCOD palg 2.4 0.5794 66.67% 0.66 0.4417 08834 1.1 0.6 1.2
51207-31-8 Dioxin 2,378 TCDF pgla 57 1.404 100.00% 1 0.62 1.24 26 1.317 2634
37871-00-4 Dioxin . Total HpCOD pg/q 13.5 4.011 100.00% 8.5 4.617 9.234 t2.4 55 13
38998753 Dioxin_| Total HCCDF Pa/a 13.8 3.664 88.89% 85 5633 11.268 | 45 32 5.4
| 34485468 | Dioxin__ il pg/g 33 2.072 77.76% 3.8 1677 3.354 4.9 2717 5.434
55684-94-1 Dioxin Total HXC:DF pg/g 81.6 205 100.00% 421 309 61.8 21.2 195 39
36088-22-9 Dioxin Total PeCOD palg 75 2989 100.00% 3.2 23 46 3 2367 4.734
30402-15-4 Dioxin ! Total PeCDF pa/g 124 43.07 100.00% 93.8 £0.2 1204 125 74.07 148.14
41803-57-56 Dioxin _! Total TCOD pa/a 7.2 2458 77.78% 1.4 0.6917 1.3834 1.5 0.9567 1.9134
55722-27-5 Dioxin Totai TCDF pg/a 187 77.36 100.00% 216 1247 2494 2" 90.73 181.46
93-78-5 Herbicides’ 2,451 ug/kg 13 574 33.33% ND ND ND 4. 5.13 10.26
93-72-1 Herbicides 245-TP (Silvex) B ug/kg 87 4.87 55.56% 6.9 498 996 7.5 5.27 10.54 i
94-75-7 Horbicides ugfkg ND ND 0.00% ND NG ND ND ND ND
94-82-6 Herbicides | ug/kg ND ND 0.00% ND NG ND ND ND N
| 75860 Herbicides I___u ND D 0.00% NG ND ND ND ND ND
1918-00-9 Herbicides ug/kg ND ND 0.00% ND ND _ND : | S5 14.45
120-38-5 Herbicides uglkg ND ND 0.00% ND ND ND ND ND ND
88-85-7 Herbicides - ug/kg ND ND 0.00% ND ND ND ND ND ND
94-74-8 Herbicidss cetic sotd] ugfkg ND ND 0.00% ND ND ND ND ND N
7085-16-0 Herbicides] }-propancic acid] | ug/’kg 8600 2300 33.33% ND ND ND ND ND ND
87-86-S Herbicides | ¥ ; | ug/kp ND ND 0.00% ND ND NG ND ND ND
2051-24-3 PCBs ! | uglkg ND ND 0.00% ND ND ND ND ND ND
C-DICHLOROBI PCls | i ug/kg ND ND 0.00% ND i ND ND ND ND ND
C-HEPTACHLOR | PCBy | L uglkg ND ND 0.00% ND i ND ND ND ND ND
CHEXACHLORO| PCBs | i ug/kg ND ND 0.00% ND ! ND ND ND ND ND
C-MONOCHLORO[ PCBEs ug/kg ND ND 0.00% ND ND ND | ND ND B
C-NONACHLORQO| PCBs : ug/kg ND ND 0.00% ND ND ND ! ND ND
C-OCTA-BIPHE PCBs ug/kg ND ND 0.00% ND ND ND ND ND
C-PENTBIPHEN SCBs | ughkg ND ND 0.00% ND ND ___ND ND ND
' CTETRACHLOR | PCBs M ug/kg ND ND 0.00% ND ND ND ND ND
C-TOTAL-PCB PCBs u ND ND 0.00% NO ND ND ND ND
C-TRICHLOROB PCBs_ chicrobiphe ug/kg ND ND 0.00% ~ ND - ND ND ND ND
72-54-8 Pesticides) 4,4-DDD ug/k; _67 na2 2222% B 33 ND ND NG
72556 Pesticides | 4,4-COE ugrkg 80 184 88.85% 19 26.8 25 21 2 |
50-26-3 Pesticidss] 44.DDY ugfkg 13 126 11.11% ND L ND N I 3
308-00-2 Pesii _Aldrin ug/kg ND ND 0.00% ND ND ND ND NC
319-84-6 Pesuuides| _alpha-BHC ug/kg 26 114 11.11% _ND 1 ND 1. ND ND ND
5103-71-9 Pesticides| “alphaChiordane ug/kg 14 11.7 22.22% i i N 218 ] ND ND ND
318-85-7 Pesticider. | ug/kg ND ND 0.00% ND ! ND NC __ND ND ND
319-86-3 Pesticides  detaFHC uglkg ND ND 0.00% ND L ND ; ND ND ND ND
80-57-1 Pesticides | Dieldrin | ug/kg 84 140 77.78% 18 139 218 32 2172 424 |
959-96-8 Pesticides! Endosulfant N ug/kg .43 _1s 11 1% ND ND ND . T 27
33213-659 | Pesticices ' Endosulfan 1 " ughkg ND ND 0.00% ND [ ND ND NE 1 ND ND
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Sauget, lllinois
Channel Catfish, Drum, Shad Whole Body Site Downstream (DDA} Reference Upstream (UDA) Refsrence
| Site e Frequancy of | Downstream | Downstream | 2 X Downstream Upstrsam Upstream | 2 X Upstream
CAS Anatysis i Name Units Maximum | Average Detection Maximum Average Average Maximum Aversge Average
% Lipids I % Linics % 17 9.687 100,00% 14| aesr | 13.334 10 8.333 16.666
1031-07-8 Pesticides £ndosultan sulfale ug/kg ND ND 0.00% : ’L _ Wy 33 ND ND ND
72-20-8 Pesticides| Enann _ ug/kg ~ 15 122 22.22% __ND ] ND ND ND | ND | NG |
7421-93-4 Pesticides| Endrin aldehvde ug/kg 10 115 22 22% T EL 28.2 T4 Wy 25 X
534D4-70-5 | Posticides! Endrin ketone ugfkg ND ND 0.00% ND | ND ; ND ND ND i ND |
58-86-9 Pesticides) gamma-BHE (Lmdane) . uglkg __ND ND 0.00% ___ND_ ND. ‘* ND NO ND ND
5103-74-2 Pesticides | aamma-Chlordana i ug/kg ... 821 H 22.22% 3% I 74 S ) Ty 288
76-44-8 Pesticides | __ Heptachior_ : ug/kg ND NO 0.00% ND ; ND ND ND ! ND ND
__102457-3 Pesticides | laptachior spowide I___ughkg | . 53 107 2222% ND ND ND N ND ND |
72-43-5 Pesticides | ] for i ughkg ND ND 0.00% ND ND ND ND ND ND
8001-35-2 Pesticides | Toxaphene C ugfkg ND ND. 0.00% ND ND ND ND ND ND
87-61-6 SYOCs | 1.2,3-Trichiorgbenzene ug/kg ND ND 0.00% ND NC ND ND ND ND
120-32-1 SVOCs 1.2,4-Trchi - uglkg ND ND 0.00% ND ND ND ND ND ND
95-50-1 SVoCs | 1 2-Dichloiabenzen o i ughg 240 228 44.44% ND ND ND ND ND ND
108-70-3 SVOCs | 1,36-Trichiorgbengane i uglkg ND ND 0.00% ND ND ND ND ND ND
L 541-73-1 SVOCs | 1,3 Dichlorobenzane i ughkg _ND___ | ND 0.00% ND ND ND ND ND ND
106-46-7 SVOCs | 1A-Dichicioberzens | _ughkg | 130 241 11.11% ND ND ND ND ND ND
108-60-1 SVOCs - 2.-Oxybis(1-Chicropropand) (bis-2-chiotoisopropyt ' ug/kg ND ND 0.00% ND ND ND ND i ND ND
| 15950-66-0 SvQCs | 234 Trichiorphanct ug/kg ND ND 0.00% ND NC ND N ] ND ND
933.78 8 SVOCs | 2,35 Tnehlo i ugfkg ND ND 0.00% ND ND ND ND_ ND ND
933.7.5 SVOCs 2,3 8-Trichloroph#nol . uglkg ND ND 0.00% NC NG ND! ND ND ND
65-95.4 SVOCs - 2.4,5-Trichiorophenot i___ug/kg ND ND 0.00% ND ND NC ND ND ND
38-06-2 SVOCs 2 4 B-Trichiotophencl ughkg_ | ND___| _ND 0.00% ND ND ND! ND ND ND
120-83-2 5VOCs | 2, A-Dichinrophenel | ughg 1980 227 33.33% ND ND ND ND ND) ND
105-67-9 SVOCs_ 24Dy : i ugkg ND ND 000% ND ND ND ND ND ND
51-28-5 SVOCs | 2,4-Dinitrophenol . uglkg ND ND 0.00% ND ND ND ND ND! ND
121-14-2 5VOCs 2,4-Dnitrotoluene | uglkg ND ND 0.00% ND ND ND ND ND ND.
606-20-2 SVOCs 2,6-Dinitrotolusne _ uglkg ND ND 0.00% ND ND ND ND NO | ND
91-58-7 SVOCs_, 2-Chioronaphthalene uglkg ND ND 0.00% ND ND ND ND ND ND
95-57-8 SVOCs | 2-Chiorophanot | uglkg ND ND 0.00% ND ND ND ND ND ND |
91576 SVOCs ! -Mathyinaphthalene .___ughkg “ND_ ND 0.00% ND ND ND ND ND ND
95-48-7 SVOCs | 2 e I~ ugkg 220 222 44.44% 340 317 634 e 207 L 414
88-74-4 SVOCs ¢ ug/kg ND ND 0.00% ND ND ND N i ND ND
88755 SYQCs | ug/kg ND ND 0.00% ND ND ND ND ND ND
91.94-1 SVOCs | 3,3-Dichlorobenzidine uglkg ND ND 0.00% ND ND ND ND N ND_ ]
509-19-6 SVOCs_ | 345Tn henot uglkg ND ND 0.00% ND ND ND NO ND ND
106-44.5 SVOCs | Wiathylphenold- Methyipheno (mAp-Cresoll | ugikg. ND ND 0.00% ND NO ND! ND ND ND
99-09-2 SvVOCs | 3 Nivoanikina ug/kg ND ND €.00% ND ND ND ND ND ND I
534-52-1 SVOCs | 4,6 Dinitro-2-methyiphenol j____uglkg ND ND 0.00% ND NG ND ND ND ND
101-55-3 5VOCs | -t&hmﬁc_n%m ether i _ughkg ND ND 0.00% ND ND ND ND ND NO
59-50-7 SVOCs 4-Chioro-3-methyiphenal i uphkg NOD ND 0.00% ND ND ND ND ND ___NC |
106-47-8 I 4-Chioroanitine | ughkg ND ND 0.00% ND ND ND ND | ND ND
7005-72-3 4-Chlorophenylpheny! ether i uglkg ND ND 0.00% ND ND ND ND ; ND ND
100-01-6 4 Nitroanitine 1 ughg ND ND 0.00% ND ND NG NS | ND ND
100-02-7 4-Ntiopheno! ug/kg_ ND ND 0.00% ND . ND : ND ND ND ___ND
83-32-9 Acenaphthene i ug/kg ND ND 0.00% ND ND j ND ND ! ND ND
208-96-8 Acenaphthylene ug/kg ND ND 0.00% ND ND ND ND T ND ___ND
120427 Anthracéns ! uglkg ND ND 0.00% ND ND ND ND ND ND
56-55-3 Benzofa)an i uglkg ND ND 0.00% ND ND ND ND ND ND
50328 Benzo(alpyrene _ ugikg ND ND 0.00% ND ND ND ND ND ND
205-99-2 Benzo{b)f e ug/kg ND ND 0.00% ND ND ND ND ND ND
191-24-2 7 Banz & ug/kq ND ND 0.00% ND NC ND N3 ND ND
207-08-8 ! Benzo{k)fiuoranthyne ug/kg ND ND 0.00% ND NC ND ND ND ND
111-81-1 SVOCs | bis(2-Chiroathoxymethane - 1 _uglka ND ND 0.00% ND ND ND ) ND ND
111-44-4 SVOCs | bisf2-Chiorosthylether T uplky ND ND 0.00% ND | ND NG ND ND ND
117-81-7 SVOCs | bis(2-Cthythexyfiphthalate __uglkg ND ND 000% | ND | ND ) _ND ND ND
85687 SVQCs ____Butylbenzyliphthal uglkg ND ND 0.00% ND ; ND : ND |1 ND ND ND |
56-74-8 SVOCs Carbarole ug/ky ND ND 0.00% ND 3 ND ] _ND ND ND ND |




Table 6-3. Whole Body Fisn Tissua Screening Table internal Review Draft w1 O
W.G. Krummyich Site

Saugat, lllincis
s ora I }
| Channel Catfish, Drum, Shad Whale Body' Site Daownstream (DDA} Refersnce Upstream (UDA) Refsrence
| Se She Prequency of | Downstream | Downstream | 2 X Downstream Upstream Upstream |2 X Upstream
CAS Amsisl Name [ Units Maximum | Average Detecth Maxhmum Aversge Average Maximum Average Average
% Lipids R Cowupes ] % 17 5.867 100 00% 14 [ 6867 13.334 10 8,333 16.686
218-01-9 SYOCs | Chiysene — ug/kg ND ND 0.00% ND ND ND NC ND ND
84-74-2 SVOCs | Ohr ug/’kg ND ND 0.00% ND ND ND ND ND ND
117-84-0 SVOCs_! Di-procly _ughkg ND ND 0.00% ND ND ND ND ND ! NO
53-7C0-3 SVOCs Dil a ) L) ; ug/kg ND ND 0.00% ND ND ND ND ND ND
132-64-9 SVQCs _Uiberzoluran uglkg ND ND 0.00% ND ND ND ND_ | _ ND ND
84-66-2 SVOCs __Disthyiphihelate uglkg ND ND 0.00% ND ND ND ne KIS TT
131-11-3 SVOCs Dimethylphtiaiats uglkg ND ND 0.00% ND ND ND NU ND ND
206-44-0 svocs | Fl > i uglkg ND ND 0.00% ND ND ND _ND ND ND.
86-73-7 SVOCs | Fiyorens i ;N uglkg ND ND 0.00% ND ND ND ND ND ND
118-74-1 SVOCs ! Hexachiorobanzane ; ug’kg ND ND 0.00% ND ND NC ND ND ND j
87-66-3 Svocs | __Hexachiorobytadiane | uglkg ND ND 0.00% ND [ _ND ND ND ND ND
77-47-4 SvoCs ., _Hexachlo ne 1 uglg ND ND 0.00% ND ND ND ND ND ND
67-72-1 SVOCs | Hexachiomathane : ug/kg ND ND 0.00% ND ND ND ND ND ND
193-39-5 SVOCs | Indeno{1,2, : ugtkg ND ND 0.00% ND ND ND ND ND ND
78-58-1 SVOCs | : uglkg ND ND 0.00% ND ND ND ND ND ND
621-54-7 SVOCs_, N-Nitroso-di-n-progijlamine 1 _ughkg ND ND 0.00% ND ND ND ND ND ND
66-30-6 SVOCs . N-Ntrosodiphenytamine | ugkg ND ND 0.00% ND ND ND NG ND ND
91-20-3 SVOCs fm Naphthaiens : ug/kg ND ND 0.00% ND NC ND ND ND ND
98-95-3 SVOCs Nitrobsnzene B uglkg ND ND 0.00% ND ND NG ND ND ND
87-86.5 (SVOC) | SVO©s_i Pentachiotophenol {SYOC) T ughkg ND ND 0.00% ND ND NE ND ND ND
55-01-8 |_Svoes © Phenanthrene | ug/kg ND NO 0.00% ND ND ND ND ND ND
108-85-2 SVOCs Phenot . uglkg ND ND 0.00% ND ; NG ND ND \ ND ND
25-00-0 SVOCs ! T T Pyene i ughkg ND ND 0.00% ND ] NG ND ND_ | ND WD

it detected at the Site
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W.G. Krummrich Site
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Sauget, Ilinois
Channel Catfish Whole Body Drum Whole Body Gizzard Sha Big Mouth Bulfalo Fillet
Analysis Compounds Slte Average | Site Max | Upsiream | Downstream Site Max | Upstream Site Average | Site Max Site Average | Site Max | Upstream | Downstream
% Lipids 10 ) 14 13.00 10 3 15 17 2 4 F]
Dioxin 1,2,3,4,6,7.8.9-0CDD 106 8.1 11.3 16.50 4.8 4.5 70.3 189 58 7.5 2.8
Dioxin 1.2,3,4,6,7,88-OCOF ND ND ND ND ND ND 1.505 43 ND ND NO
Dioxin 1.2,3,4,6.7 8- HpCOD 4.1 28 43 2.50 76 0.62 3467 71 87 14 [%&]
Draxin 1.2,3.4,6,7 6-HpCDF ND ND ND ND ND NO 0.3533 7 ND NO NO
Dioxin 12,347 8.9 HpCOF ND ND ND ND ND ND NO ND. ND ND ND'
Dioxin 1,2.3.4 7 8-HxCDOD 0.3 0.33 0, NO ND ND 0.08 0.18 ND ND 0.12
Dioxin ¥,2,3,4.7,8-HxCOF 0.43 0.42 0 Y3 51 ND 0.475 0.84 ND ND ND
Diaxin 1,2,3.6,1.8HxCDD 12 13 2 84 .38 034 0.70 [K] 028 82 0.31
Dioxin 1,2,.3,6.7 8-HxCOF 017 0.19 0.3¢ 22 F ND 08333 0.18 ND ND ND
Dioxin 1,2.3.7,8,.9-HxCDD 0.58 051 0.78 .38 0.2 0.2 .39 054 14 0.25 ND
Dioxin 1,2.3,7,8.0-HxCOF ND ND ND ND ND ND ND ND ND ND ND
Broxin 12.3,7,.8PeCDD 064 0.61 12 .10 ND ND 43 0. 18 .58 .18
Dioxin 12,3.7,8-PeCOF ND ND. ND ND ND. ND 0.175 4 ND ND ND
Dioxin 2,34.6,7.8HxCOF 022 027 0.86 024 NO 62 0.28 48 ND .18 ND
Dioxin 23,478 PeCDF 0.84 059 XE) ND ND 0.3833 55 24 .79 22
Dioxin 2.3,7.6TCDD 0.83 0.53 0.96 ND 17 ND 1.083 24 26 33 03
Dioxin 2,3,7.8-TCOF 2 0.35 0.53 .30 1 033 2.84 57 0.72 & .98
Dioxin Tolat HpCOD 3 4 80 1 075 59 135 1 7 0.81
Dioxin Total HpCOF 5. 10 28 6.733 13.8 0.9 X 0.6
Dioxin Total HxCDD 3 .90 ND 1,883 33 ND 2 ND
Oioxin Total HxCOF 18.9 421 27.00 184 34.2 a8 48 118 46
Dioxin Total PeCDOD 19 32 50 22 3 34 15 21 19
Dioxin Total PeCOF 47.8 939 .20 49.4 62.33 24 134 276 12.
Dioxin Total TCDD 0.62 14 7.20 .75 4 9 21 EX] 0.7,
Dioxin Total TCOF 129 18 79.30 4.2 96.27 a7 237 483 22.
Herbicides 7457 ND ND 13.00 71 ND ND 4.8 ND ND
Herbicides 245 TP (Sivex) ND NO 8.40 75 5.82 8.7 ND ND ND
Herbicides 2.4-D ND ND ND ND ND ND ND NO NO
Herbcdes 2,4.08 NO ND NO NO ND ND ND ND ND
Herbicides Datapon ND ND NO ND ND 0 ND ND ND
Herbicides Dicamba 6.5 NOD NO 52 ) ND NO ND NO
Herbicides Dichioroprop ND ND ND ND ND ND ND NO ND
Herbicdes Dinoseb ND ND ND ND ND ND ND ND ND
Herbicides MCPA[{4-chioro-2-methyiphenoxy)- NO NO NO NO ND ND ND ND NO
acetic acd]
Herbicides MCPP[2-(4-chioro-2- 8600 NO ND NO ND 1800 3400 ND ND ND
methyiphenox: anaic ackdl
Herbicides PMaczgz“pﬁeml ND ND ND ND ND ND ND 5 ND ND ND ND
PCBs Decachlorbipheny! NO ND ND ND ND ND ND o) ND NO ND ND
PCBS Dichlorobipheny! WD ND ND ND ND ND ND ND ND ND ND ND
PCBs Heptachlorobiphenyt NO ND ND ND ND ND ND 5] ND ND ND ND
PCBs. Hexachiorobiphenyl ND! NO ND ND ND ND ND ND ND ND ND NO
PCBs Monochlorobipheny! ND NO ND ND ND ND D ND ND ND NO NO
PCBs Nonachiorobiphenyl ND ND ND ND ND ND ND ND ND ND NO ND
PCBs Oclachiorobiphenyt D ND ND ND NO ND ND ND ND ND ND ND ND ND
PCBs Pentachiorobipheny! D ND NO ND ND ND ND ND NO NG ND ND ND ND
PCDs Telrachiorobiphenyl S) NO NO, ND NG ND ND NO ND ND ND ND ND NO
PCBs Total Polychiorinated Biphenyls b ND ND ND ND ND ND ND ND ND ND ND ND ND
BCi Trchlorobiphenyl D ND NO ND ND NO NO ND ND ND ND ND ND. ND
esticides 44-000 ND ND ND NO' 86 8170 ND 12 NO ND ND ND ND. ND ND
esticdes 4.4.0DE 203 26 ND 16 7 60.00 25 19 7.9 58 13 57 8.2 17 73
Pesticides 4,4-007 ND ND ND ND 2.7 1300 | 78 ND ND ND ND ND ND 86 ND
[ Peslicides Aldrin ND ND NO ND ND ND ND ND ND ND ND ND ND ND ND
Pesticides aipha-BHC ND ND ND NG ND NO ND NG 9.2 2.8 ND ND ND WD, ND
Pesticiges Jipha-Chiordane 9.6 3.8 ND 7.7 3 14.00 ND ND ND ND NO ND ND 5.8 ND
—p s S BAC ) ND ND N ND ND ND ND ND ND ND D ND ND ND.
Pesticides delta-BHC ND ND ND ND ND ND ND ND ND ND ND D ND NO ND
Pesticides Dieidrin .23 11 ND 9 25.8 64,00 32 8.8 .77 43 8.7 4 ND 81 NO.
Pesticides Endosulfan | ND ND ND ND 9.77 4.30 3 ND ND ND ND ND ND ND
[ Pestiodes Endosuifan I ND ND ND ND ND ND NO NO ND ND NO ND Ng N2
[ Pesticdes Endosulian sulfate ND NO D ND ND NO ND ND ND ND ND ND N D
| Pesticides Endrin 3 1 ND ND 8 7 ND ND ND ND ND NO ND D
e oo Trdtn akeryde 5 64 ND ND 7 10.00 T4 49 ND ND 5.1 ND 7.3 : 5]
Pesticides Endrin ketone ND ND s) ND NO ND NOD ND ND ND ND ND ND. g
[ Pesticides gamma-BHC (Lindane) 0 ND ND ND ND NO. ND NO ND NO NO NO ; ; NO
[ Pesticides amma-Chlordane 947 34 D 5] 1 8.10 58 35 ND ND ND ND -
e e i ND ND ND ND NO ND ND ND ND ND ND ND ND
Pesticides Hegﬁﬁ epoxide 9.47 34 ND D X 5.30 ND ND ND ND ND ND ND ND
[ Pesticdes Methoxychior ND ND ND ND ND __ND ND NO NO ND ND 44 ND ND
oG Foxaphene ND ND ND ND ND NO ND NO ND ND NO NO NO
VOCs 1.2,3 Trichiorobenzene ND D NO NO ND ND ND ND ND ND ND ND NO
VOCs 1.2 4-Trichiorobenzene ND D ND ND NO ND NO ND ND ND ND ND ND ND
VOCs 1 2-Uichlorobenzene 240 210 ND NO ND NO NO ND 90 40 ND ND NO NO
VOCs 7,3,5-Trichlorobenzene ND ND NO ND ND ND ND ND ND ND NO NO NO NO
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Ssuget, Hinols
e o .
Channel Catfish Whole Body Orum Whole Body Glzzard Shad Whole Body Blg Mouth Buffalo Fillet
Analysis Compounds Units | Site Average | Site Max | Upstream | Downstream | Sie Average | $Me Max Downstraam | Sits Average | Sie Max | Upstream | Downstream | Site Average | Site Max | Upstream | Downstream
[ SVOCs 13-Dichlorobenzene ND ND ND ND NO ND ND ND NO ND _'"r:—o_ ND ND _ND_L‘me __ND ]
VOCs 1,4-Dichiorobenzene ug/kg | ND NO NG ND NGO ND ND ND 213 130 NO NO ND ND ND ND
VOCs 2.2-Oxybis(1-Chioropropane) (bis-2 ND ND ND ND NO ND ND ND NO ND ND ND ND ND ND ND
chioroisopropyl ether) vg/kg
VOCs .3,4-Tnchiorophenol u/kg ND ND, ND NO ND ND ND NO ND! ND ND ND ND NO ND ND
VOCs .3,5-Tnchiorophenol ug/kg ND NO ND NO NO ND ND ND NO NO ND ND ND ND ND ND
VOCs .3,8-Tichiorophenot ND ND ND ND ND NO NO ND ND ND ND ND ND ND D NO
VOCs .4.5-Trichiorophenol ND ND ND ND ND ND ND ND ND ND ND NO ND ND ND ND
VOCs .4.6-Trichioropheno NO ND ND ND NO ND NO ND ND ND ND ND NO ND ND ND
SVOCs 2.4-Dichiorophenol 3 190 NO ND ND NO ND 92 180 ND ND NO ND NO NO
VOCs 2,4-Dimethyiphenol NO ND ND ND NO ND ND ND ND ND ND ND ND ND ND ND.
VOCs . 4-Dinitrophenol kQ NO NO ND ND ND ND ND ND NO ND NO ND ND ND ND ND
VOCs 2,4-Dinitrotoluene ug/kg ND ND 3] ND ND NO NO ND ND ND ND ND ND ND ND ND
VOCs .6 Dinzrototuene ug/kg ND ND D ND ND NO ND ND ND ND ND ND ND ND ND ND
VOCs 2-C ptehaiene 7K ND ND 9] NO ND NG ND ND ND ND NO ND ND NO ND D
VOCs 2-Chiorophenc! ND ND ND ND NO ND ND ND ND ND ND ND ND ND ND D
VOCs 2-Methylnaphthalene ND ND ND ND ND NO ND ND ND ND NO ND ND ND ND ND
VOCs 2-Methyiphenol (o-Cresol} kg 0 180 ND 340 18 220,00 ND 290 17 140 110 20 NO ND ND ND
VOCs 2-Ntroaniline ug/kg NOD NO ND NO ND NO ND ND ND. ND ND ND ND ND ND ND
SVOCs 2-Nitrophenol /¢ ND ND ND NO NO ND ND ND ND NO ND ND ND ND ND ND
VOCs 3,3"-Dichlorobenzidine ND ND ND ND ND NO ND ND ND ND ND ND ND ND ND ND
VOCs 3,4 5 Trchiorophenol Q ND NO ND ND ND ND NO ND ND. ND ND ND ND ND ND ND
VOCs 3-Methylphenols-Methyiphenol | ug/kg ND NO NO ND NO ND NO NO ND ND NO ND ND ND ND ND
{m&p-Cresol}
VOCs 3N p/kg ND ND ND ND NO ND ND ND ND ND ND ND NO ND ND ND
VOCs 4 6-Dinitro-2-methylphenot ug/kg ND ND NO ND ND ND ND NO ND ND ND ND NO ND ND ND
VOCs 4-8romaphenyiphenyl ethec ND ND NO NO NO NO NO NG ND ND NG ND ND ND ND ND
VOCs 4-Chioro-3-methylphenol ug/kg ND ND NO ND ND NO NO NO ND ND ND ND NO NO ND NO
VOCs 4-C hne NO ND ND ND NO NO ND ND ND ND ND ND ND D ND ND
VOCs 4-Chiorophenyiphenyl ether / ) ND ND ND NO NO ND ND ND ND ND ND ND ND ND ND
VOCs 4-Ndroaniline NO NO ND ND NO ND ND ND NO NO NO NG NO NO ND ND
VOCs 4-Nitrophenol ug/ks ND NO ND NG NO ND ND ND ND ND ND ND ND ND ND ND
VOCs Acenaphthene Q D ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND
VOCs Acenaphthylene vokg ND ND ND ND NO NO ND ND ND ND ND ND ND ND ND NO
VOCs Arthcacene ugkg ND ND ND NO ND NO ND ND NO ND ND NO ND ND NO NG
VOCs Benzo(a)anhracene ug/kg ND ND ND ND ND ND ND ND ND NO ND ND ND ND ND ND
SVOCs Benzo(a)pyrene ugkg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
VOCs Benzo{b)fuoranihene 9 ND ND ND ND ND ND ND ND ND ND ND ND ND ND NO ND
VOCs Benzofg.h. ne g ND ND ND ND ND o) ND ND ND ND ND ND ND ND ND ND
VOCs Benzo(k)fluoranthene NO NO ND ND NO ND NO NO ND ND ND NOD NO ND ND D
VOCs bis(2-Chiaroethoxy)methane NO ND ND ND NO ND ND D ND ND ND ND ND ND ND D
VOCs bis(2-Chioroethyt)ether NO ND ND ND NO ND ND D ND ND ND ND ND NO ND ND
VOCs bis(2-Ethylhexyhphtnalate | ug/kg ND ND ND ND ND ND ND ND ND D NO ND ND ND ND NO
VOCs Butylbenzylphthalate ug/kg ND. ND ND ND ND NO ND ND ND ND ND ND NO ND ND ND
VOCs Carbazgle ug ND ND ND ND ND N ND D ND 5) ND ND ND NG ND. ND
VOCs Chrysene kg ND ND ND ND NO ND ND ND ND ND ND ND ND ND ND ND
VOCs Drn-butylphthalate Q ND ND ND NO ND ND NO ND ND ND ND ND ND NO ND ND
VOCs. Drn-octylphthaiate K ND NO ND ND ND ND NO ND ND ND ND ND ND ND ND ND
VOCs Dibenzo{a.h)anthracene ug/kf D NO ND NO ND ND ND NO ND ND ND NO ND ND NO ND
vOCs Dibenzofuran g ND ND ND ND. ND ND ND ND ND ND NO NO ND ND ND ND
VOCs Diethylphthalate ki ND 3] ND ND NO NO 0 ND ND 5] ND NO ND ND ND ND
VOCs Dimethylphthalate ug/kg ND ND ND ND ND ND ND ND ND 0 ND ND ND NO NO ND
VOCs Fiuoranthene Dg/kg D ND ND ND NO ND ND ND ND D ND ND ND ND ND NO
SVOCs Fluorene u ND ND ND ND ND ND ND ND ND D ND ND ND ND ND ND
VOCs Hexachiorobenzene g D ND ND ND ND ND ND ND ND ND ND ND ND ND, ND ND
VOCs Hexachiorobutadiene ND ND ND ND ND ND ND ND NO ND ND ND NO ND NG ND
VOCs Hexachlorocyclopentadiene ug/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
VOCs Hexachloroethane ug/kg ND ND ND ND ND ND ND ND ND ND ND ND ND ND NG ND |
VOCs Indeno(1,2.3-cd)pyrene | ug/kg ND ND ND ND ND ND ND ND ND ND D ND ND ND ND ND
SVOCs Isophorone ND ND ND ND ND NO ND ND ND ND NO ND ND ND ND ND
VOCs N-NRroso-di--propylamine D 0 ND NO NO NO ND ND ND ND, ND D ND ND ND ND
VOCs N-Ntrosodiphenylamine ug/kg NO 0 ND ND ND NO ND ND ND NO ND D ND NO ND ND
VOCs Naphthalene ND ND ND ND NO NO ND NO ND NO ND ND ND ND ND ND
VOCs Nitrobenzene ug/kg 1] ND ND ND ND _ND | NO NO ND. o) NO ND. ND NO ND ND
VOCs Phenanthrene ug/kg ND ND ND NO ND ND ND NO ND ND NO ND ND ND ND ND
VOCs Phenol ug/k ND ND ND ND NO ND NO ND ND ND ND ND ND ND ND ND
VOTs Pyrene 0g/kQ ND ND — XD ND N |0 ND ND 1 ND ND
Py ‘2
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Table 8-5
Toxicity Test Summary
WGK Plant Ecological Risk Assessment
Sauget, lllinois

Internal Review Draft v1.0

SEDIMENT' . SURFACE WATER?
Amphipod 28-d Chronic Fatheac! an_ow d Fathead Minnow Surface Water . : .
) ) Chronic Sediment . Ceriodaphnia Surface Water Bioassay
STATION| Sediment Bioassay . Bioassay
Bioassay
. . Acute 2d | Chronic 7d |Chronic 7d| Acute 2d | Chronic 7d | Chronic 7d
Survival Growth Survival Growth Survival Survival Growth Survival Survival | Reproduction
UDA-11 No No No No No No No No No No
UDA-12]  No No | No No No No No No No No
PDA-8 No No No No No No . No No No Yes
PDA-8 FD B B No No No No No  No
PDA9]  No No © Yes | Yes No No No No No _ Yes
PDA-10]  No | No No | No No No No No No  No
| PDA5|  Yes | Yes" | Yes' | Yes" No No No No No ~ Yes
PDA-6|  No No No No No No No No No No
PDA-7 No No No No No No No No J No 1 No
PDA-2|  No No No No No No No Yes | Yes’ | vYes
PDA-2 FD D No No No Yes® Yes® Yes*
i PDA-3 No No Yes | Yes* No No No _ Yes Yes  Yest
IPDA-3 FD No No Yes | Yes* B o _
PDA-4 No No No No No ~No ‘No Yes Yes Yes”
DDA-13 No No No No Yes Yes Yes* No No No )
| DDA-1 No No No No No Yes Yes* No No No

"Yes" indicates a statistically significant reduction in the organism response when compared to the control group
Zryes" indicates a statistically significant reduction in the organism response when compared to one or more of the control groups

® 0% survival in this sample
*Samples with effects on survival were excluded from statistical analysis of the more sensitive endpoint (growth or reproduction); it is assumed that

the more sensitive endpoint is affected if suvival is affected.




Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites 0, Q,Rand S TABLES

Table 2 - 23

Summary of Benthic Invertebrate Community Data

July 3, 2003 File SR062503(2)



{

May 25 2001

Table 8-7. Summary of Benthic invertebrate Community Data
W.G. Krummvrich Plant Ecological Risk Assessment

Sauget, tilinois

Internal Review uraft v1.0

Dominant Taxa
2nd Dominant Taxa

Oligochaeta (Limnodrilus claparedianus)
Chironomidae (Chironomus decorus)

<50’ from shore, Upstream Reference, Sandy Sediment UDA-11 A UDA-11 B UDA-11 C
# Organisms 0 8 7
# Taxa 0 1 2
Dominant Taxa NA Chironomidae (Paratendipes basidens)  Chironomidae (Paratendipes basidens)
2nd Dominant Taxa NA NA Pelecypoda (Pisidium sp.)
30' from shore, Upstream Reference, Soft Sediment UDA-12 A UDA-128B UbA-12C
# Organisms 4 0 7
# Taxa 3 0 3
Dominant Taxa Ephemeroptera (Hexagenia limbata) NA Chironomidae (Cryptochironomus fulvus)
2nd Dominant Taxa Chironomidae NA Oligochaeta (Limnodrilus claparedianus)
50" from Shore, Soft Sediment PDA-2 A PDA-2B PDA-2C
# Organisms 1 0 6
# Taxa 1 0 2
Dominant Taxa Chironomidae NA Trichoptera (Potamyia flava)
2nd Dominant Taxa NA NA Chironomidae (Cryptochironomus fulvus)
300 from Shore, Sandy Sediment PDA-7 A PDA-7 B PDA-7C
# Organisms 2 0 1
# Taxa 2 0 1
Chironomidae (Chernovskiia
Dominant Taxa sp./Paratendipes basidens) NA Chironomidae (Paratendipes basidens)
2nd Dominant Taxa NA NA NA
50' from Shore, Soft Sediment PDA-B A PDA-8 8 PDA-8 C
# Organisms 1 2 0
# Taxa 1 2 0
Dominant Taxa Pelecypoda (Pisidium sp.) Chironomidae/Pelecypoda NA
2nd Dominant Taxa NA NA NA
65' from shore, Downstream Reference, Soft Sediment DDA-1 A DDA-1B DDA-1C
# Organisms 62 54 32
# Taxa 8 6 6

Oligochaeta (Limnodrilus claparedianus)
Chironomidae (Chironomus decorus)

Chironomidae {Chironomus decorus)
Oligochaeta (Limnodrilus claparedianus)

Downstream Reference, Sandy Sediment
# Organisms
# Taxa
Dominant Taxa
2nd Dominant Taxa

DDA-13 A
1
1

Chironomidae (Chernovskiia sp.)

NA

DDA-13 B
7
2
Chironomidae (Paratendipes basidens)
Trichoptera (Potamyia flava)

DDA-13C
10
2
Chironomidae (Paratendipes basidens)
Pelecypoda (Pisidium sp.)

10f 1
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TABLE 1

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA INC. SPLIT SAMPLES

Sample Identification PDA-2-60 PDA-5-R-60 PDA-860 |
te Collected] October 25, 2000 October 24, 2000 October 26, ZOOO‘H

Acetone - 5800U 3,300U 1,400U
Benzene ‘1,100U 260U 340U
Chlorobenzene 10,000 450 700
1,2-Dichloroethane 1,100U 1107 41]
Methylene chloride 1,100U 260U 340U
Toluene 12,000 140J 340U
Xylenes (total) 1,100U 120J 340U
Semivolatile Organic Compounds (ug/kg) - ,
Aniline 210J 3,900J 410U
4-Chloroaniline 720 3,300 410U
2-Chlorophenol 580U 400 410U |
1,2-Dichlorobenzene 120J 780U 4100
1,4-Dichlorobenzene 39017 780 U 410U
2,4-Dichlorophenol 580U 610J 410U
3-Methylphenol 9517 780U 410U
Phenol 580U 3,200 J 410U
2,4,6-Trichlorophenol 580U 780U 410U
2,6-Dichlorophenol 580U 780U 410U
Organochlorine Pesticides (ng/kg)
Aldrin 6.0U 40U 21U
alpha-BHC 60U 40U 21U
beta-BHC 60U 40U 21U
delta-BHC 60U 44] 511J
gamma-BHC (lindane) 6.0U 40U 21U
Chlordane (technical) 60U 40U 210
Chlorobenzilate 120U 21]J 41U
4,4-DDD 6.0U 14 21U
4,4-DDE 60U 40U 21U
4,4-DDT 6.0U 40U 21U
Diallate 120U 78U 41U
Dieldrin 60U 40U 21U




TABLE 1 (continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA INC. SPLIT SAMPLES -

T "~ Sample ldentification]  PDA-2-60 PDA-5-R-60 PDAS60 |
Date Collected| October 25,2000 | October 24,2000 | October 26, 2000

Endosulfan 1 60U 40U 21U |
Endosulfan 11 60U 40U 21U i
Endosulfan sulfate 60U 40U 21U i
Endrin 60U 40U 210 i
Endrin aldehyde 60U 40U 21U ‘q
Heptachlor 60U 40U 21U
Feptachlor epoxide 60U 40U 21U
{[150drin 12U 78U 41U
lepone 120U 78U 41U
([Methoxychlor 12U 78U a1 |
[ Toxaphene 230U 160 U 83U
Polychlorinated Biphenyls (PCB) (ng/kg) ’

Aroclor 1016 58U 39U 41U
Flﬁmclor 1221 58U 39U 41U
Aroclor 1232 58U 39U 410

Aroclor 1242 58U 35U 41U |
Aroclor 1248 58U 847 AU I
Aroclor 1254 58U 39U 41U i
Aroclor 1260 58U 39U 41U
IHerbicides (ug/kg) 4'
2,4-D 140U 790 99 U i
2,4,5-TP (Silvex) 35U 24U 25U l
2,4,5-T 35U 24U 25U
Organophosphorus Pesticides (pg/kg) #
iDimethoate 1,200U 39U 41U |
fDisulfoton 1,200U 39U 41U J
{Famphur 1,200 U 19U 41U

Methy! parathion 1,200 U 39U 41U J
Phorate 1,200 U 39U 41U
Tetraethyldithiopyrophosphate 1,200U 39U 410
Thionazin 1,200 U 39U 41U !
0,0,0-Triethylphosphorothioate 1,200U 39U 41U

-’



TABLE 1 (continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA INC. SPLIT SAMPLES

TR _
I Sample Identification]  PDA-2-60 PDA-5-R-60 PDA-8-60 j]
Date Collected| October 25,2000 | October 24,2000 | October 26,2000 |
Total organic carbon | 11,000 I 390 I 510
Notes:
J = The result was estimated for quality control reasons.
8) = The analyte was not detected; the numerical value is the sample reporting limit.
ul = The analyte was not detected; the sample reporting limit is estimated for quality control reasons.



TABLE 2

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA INC. SEDIMENT SAMPLES

[r Sample Identification| MR-SD-1-50 | MR-SD-1-150 | MR-SD-1-300 | MR-SD-2-50 | MR-SD-2-150
Date Collected November 1, 2000

Acetone 22U 22U 26U 24U 1,300U
Benzene 55U 54U 64U 59U 551
Chlorobenzene 55U 54U 64U 6.5 350
iFMMMMm 55U 54U 64U 59U 300U
Ethylbenzene 55U 54U 64U 59U 300U
Methylene chlonide 55U 54U 64U 59U 3000
Xylenes (total) 55U 54U 64U 59U 300U
Semivolatile Organic Compounds (pg/kg)
Aniline 400U 3%U 390U 400U 400U
bis(2-Ethylhexyl)phthalate 400 U 390 U 390 U 400U 400 U
4-Chloroaniline 400U 390U 390U 400U 99 1]
1,2-Dichlorobenzene 400U 390U 350U 400U 4000
1,3-Dichlorobenzene 400U 390U 390U 400U 400U
1,4-Dichlorobenzene 400U 390U 3% U 400U 400U
Organochlorine Pesticides (ng/kg)
Aldnn 20U 20U 20U 210 20U
alpha-BHC 20U 20U 20U 210 20U
beta-BHC 20U 20U 20U 21U 20U
delta-BHC 20U 20U 20U 21U 20U
gamma-BHC (lindane) 20U 20U 20U 21U 20U
Chlordane (technical) 20U 20U 20U 21U 20U
Chlorobenzilate 40U 33U 39U 40U 40U
4,4-DDD 20U 20U 200 21U 20U
4,4-DDE 20U 20U 20U 21U 20U
4,4-DDT 20U 20U 20U 21U 20U
Diallate 40U 39U 3%U 40U 40U
Dieldrin 20U 20U 20U 21U 20U
Endosulfan I 200 200 20U 210 20U
Endosulfan II 200 20U 20U 21U 20U
Endosulfan sulfate 20U 200 20U 21U 20U

1-12




TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

f Sample ldentification] m| MR-SD-1-300 | MR-SD-2-50 [ MR-SD-2-150
Date Collected November 1, 2000
Endrin 20U 20U 20U 21U 200
Endrin aldehyde 200 20U 20U 210 20U
Heptachlor 20U 20U 20U 21U 20U
Heptachlor epoxide 20U 20U 20U 21U 20U
Isodrin 40U 390 39U 400 40U
Kepone 40U 39U 39U 40U 400
Methoxychlor 40U 39U 39U 40U 40U
anphenc 80U 80U 790 81U 81U
Polychlorinated Biphenyls (PCB) (ighkg) © e
Aroclor 1016 40U 39U 39U 40U 40U
Aroclor 1221 : 40U 39U 39U 40U 40U
Aroclor 1232 40U 39U 39U 400 400U
Aroclor 1242 40U 39U 39U 400 40U
Aroclor 1248 40U 39U 33U 40U 40U
Aroclor 1254 40U 39U 39U 40U 40U
— Aroclor 1260 40U 39U 39U 40U 40U
Herbicides (ng/kg) R ‘
2,4-D % U AR 94 U 97U %6 U
2,4,5-TP (Silvex) 240 240 24U 24U 24U
2,4,5-T 24U 24U 24U 24U 24U
Organophosphorus Pesticides (ug/kg) ,
Dimethoate 40U 39U 39U 40U 40U
Dasulfoton 40U 39U 39U 40U 40U
Famphur 40U 39U 39U 40U 40U
Methy! parathion 40U - 390 39U 40U 40U
Phorate 40U 3%U 39U 40U 40U
Tetraethyldithiopyrophosphate 40U 35U 39U 40U 40U
Thionazin 40U 39U 39U 40U 40U
0,0,0-Triethylphosphorothiocate : 40U 390 39U 40U 40U
General Chemistry (milligram per kilogram) =~ 2. :
Total organic carbon [ 1200 | 1200 | 10v 120U | 120U

- 1-13



TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

Sample ldentification| MR-SD-2-330 MR-SD-s-zs-T MR-SD-3.99 ] MR-SD4-90 | MR-SD-POP-
90
Date Collected] November 1, November 2, 2000
2000
Volatile Organic Compounds (micrograms per kilogram [ug/hkgD) © . . . i
I;wetone 21U 30U 160 U 26U 28U
Benzene 53U 75U 16U 421 71U
lEhlombenzcnc 53U 75U 331 1007 71U
lfchioroform 53U 75U 16U 65U 71U
|{Ethylbenzene 53U 75U 16U 207 71U ﬂ
l[Methylene chloride 53U 75U 16U 65U 71U
Xylenes (total) 53U 75U 16U 263 71U
lgemivohﬁle Organic Compounds (ug/kg) | o '
| Aniline 380U 440 220] 400 U 410U
|{bis(2-EthylhexyDphthalate 330U 390 U 390U 400U 410U
l|4-Chloroaniline 380U 390U 130} 400 U 40U |
1,2-Dichlorobenzene 380 U 390 U 390 U 400 U 410U
1,3-Dichlorobenzene 380 U 390U 390 U 400 U 410U
1,4-Dichlorobenzene 380 U 390 U 390 U 400U 410U
Organochlorine Pesticides (ug/kg)
Aldrin 20U 20U 20U 41U 21U
alpha-BHC 20U 20U 20U 41U 21U ﬁ
beta-BHC 20U 20U 20U 41U 21U |
delta-BHC 20U 20U 20U 373 21U f
gamma-BHC (lindane) 20U 20U 20U 41U 21U |
Chlordane (technical) 20U 20U 20U 41U au |
Chlorobenzilate 38 U 39U 39U 79U au |
4,4-DDD 20U 20U 20U 41U 210 |
4,4-DDE 20U 20U 20U 41U 21U §
4,4-DDT 20U 20U 20U 41U 210 |
Diallate 38U 39U 39U 79U nu |
Dieldrin 20U 20U 20U 41U 21U
Endosulfan | 20U 20U 20U 41U 21U 4'
Endosulfan 11 20U 20U 20U 41U 210 |
Endosulfan sulfate 20U 20U 20U 41U 21U |
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TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

Sample Identification} MR-SD-2-330 | MR-SD-3-25* | MR-SD-3-99 { MR-SD4-90 | MR-SD-POP-
90
Date Collected] November 1, November 2, 2000

2000
Organochlorine Pesticides (ug/kg) (Contimaed) . B
Endrin 20U 20U 20U 41U 21U
Endrin aldehyde 20U 20U 20U 41U 21U
Heptachlor 20U 20U 20U 41UJ 21U
Heptachlor epoxide 20U 20U 20U 41U 2.1U0
Isodrin 380 39U 3sU 79U 410
Kepone 38U 39U 39U 79U 41U
Methoxychlor 38U 39U 390 34) 410
Toxaphene 78U 80U 80U 160U 84U
Polychlorinated Biphenyls (PCB) (ug/kg) R -
Aroclor 1016 38U 39U 3%U 40U 41U
Aroclor 1221 38U 39U 3%U 40U 41U
Aroclor 1232 380 390 39U 40U 41U
Aroclor 1242 38U 39U 33U 40U 41U
Aroclor 1248 38U 33U 3%U 40U 41U
Aroclor 1254 38U 39U 3%U 40U 41U
Aroclor 1260 38U 39U 390 40U 41U
Herbicides (ng/'kg) .
2,4-D 93U 9% U 95U 96 U 100U
2,4,5-TP (Silvex) 23U 24U 24U 24U 25U
2,4,5-T 23U 24U 24U 24U 25U
Organophosphorus Pesticides (ug/kg) ’
Dimethoate 38U 39U 39U 40U 41UJ
Disulfoton 38U 39UJ 39U 40UJ 41UJ
Famphur 38U 390 39U 401J 41U
Methyl parathion 38U 39UJ 39 UJ 40UJ 41uJ
Phorate 38U 39U 39U) 40U 41UJ
Tetraethyldithiopyrophosphate 38U 39U 39U 40U - 41U
Thionazin 38U 39U 39U 40UJ 41U
0,0,0-Triethylphosphorothioate 38U 390 39U 40 UJ 41U
General Chemistry (milligram per kilogram)
Total organic carbon | 12ou | 10u 120U 1200 | 130U




TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

Sample Identification| MR-SD-5-75 | MR-SD-5-150 | MR-SD-5-315 | MR-SD6-25" | MR-SD6-%0
Date Collected November 3, 2000

Volatile Organic Compounds {micrograms per kilogram [pg/kg]) -
Acetone 1,300 U 2,500 U 1,300 U 24U 5U
Benzene 45] 58] 260U 9.0 0.721]
Chlorobenzene 1,300 6,700 3,100 82 8.0
Chloroform 370U 320U 260 U 60U 56U
Ethylbenzene 370U 320U 260 U 60U 56U

| J[Methylme chloride 370U 320U 260U 6.1U 56U
Xylenes (total) 370U 320U 260 U 60U 56U
Semivolatile Organic Compounds (ughkg) - , WP
Aniline 2,400 3,400 380U 400U 400U
bis(2-Ethylhexyl)phthalate 430U 430U 380U 937J 400U
4-Chloroaniline 3,000 6,400 380 U 400U 400U
1,2-Dichlorobenzene 430U 430U 380 U 190 J 553
1,3-Dichlorobenzene 430U 430U 380U 150 J 400U
1,4-Dichlorobenzene 300) 1,700 380U 330 511
Organochlorine Pesticides (ng/kg)
Aldrin 22U 11U 19U 20U 20U
alpha-BHC 22U 1u 19U 20U 20U
beta-BHC 22U 11U 19U 20U 20U
delta-BHC 22U 1nvu 19U 20U 20U
gamma-BHC (lindane) 22U nvu 1.9U 20U 20U ‘
Chlordane (technical) 22U 110U 19U 20U 20U
Chlorobenzilate 43U 220U 38U 400 400
4,4-DDD 22U 11U 19U 20U 20U
4,4-DDE 22U 1nu 19U 20U 20U ]
4,4-DDT 22U 11y 19U 20U 200 |
Diallate 43U 220U 38U 40U 40U
Dieldrin 22U 1nu 19U 20U 20U 4'
Endosulfan I 22U 11U 19U 20U 20U |
Endosulfan I1 22U 11U 19U 20U 20U f
Endosulfan sulfate 22U nu 19U 20U 20U |
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TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

Sample Identification| MR-SD-5-75 | MR-SD-5-150 | MR-SD-5-315 [ MR-5D-6-25" [ MR-SD-6-90
Date Collected November 3, 2000

Endrin 220 11U 19U 20U 20U
Endrin aldehyde 22U 11U 19U 20U 20U
Heptachlor 220 11U 19U 20U 20U
Heptachlor epoxide 22U 11U 19U 20U 20U
Isodrin 43U 22U 38U 40U 40U
Kepone 430 220U 38U 40U 40U
Methoxychlor 43U 22U 38U 40U 40U
Toxaphene 88U 440U 770 81U 80U
Polychlorinated Biphenyls (PCB) (agkg) = . -
Aroclor 1016 43U 120J 38U 40U 40U
Aroclor 1221 43U 43U 38U 40U 40U
Aroclor 1232 43U 43U 380 400 40U
Aroclor 1242 43U 43U 38U 40U 40U
Aroclor 1248 43U 43U 38U 40U 317
Aroclor 1254 43U 43U 38U 40U 40U
Aroclor 1260 i 43U 43U 38U 400U 40U
Organochlorine Herbicides (ug/kg) '
2,4-D 100U 100U N2U 9% U % U
2,4,5-TP (Silvex) 26U 26U 23U 24U 24U
2,4,5-T 26U 26U 23U 24U 24U
Organophosphorus Pesticides (ng/kg)
Dimethoate 43U 430 38U 40U 40U
Disulfoton 43U 430 38U 40U 40U
Famphur 43U 43U 38U 400 40U
Methyl parathion 43U 43U 38U 40U 40U
Phorate 43U 43U 38U 40U 40U
Tetraethyldithiopyrophosphate 43U 43U 38U 40U 40U
Thionazin 430 43U 38U 40U 40U
0,0,0-Triethylphosphorothioate 43U 43U 38U 40U 40U

“General Chemistry (milligram per kilogram)

I Total organic carbon [ 200 1 7400 | 110U 870 | 1,100




TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

1 Sample [dentification] MR-SD-745 | MR-SD-7-150 ] MR-SD-7-280 | MR-SD-8-57 | MR-SD-9-51
i Date Collected November 3, 2000 October 27, 2000
[[Votatite Organic Compounds (microgranis per kilogram (pg/kg]) ’ '
Acetone 35U 1,600 U 22U 75U 120U
Benzene 57U 36J 55U 60U 68U
Chlorobenzene 22U 1,600 55U 60U 167
| Chloroform 57U 770U 55U 60U 68U
Ethylbenzene 57U 270U 55U 6.0 U 68U
Methylene chloride 57U 270U 55U 60U 68U
Xylenes (total) 57U 270U 55U 60U 68U
Semivolatile Organic Compounds (ugkg) = . o ' SRR T
Aniline 400U 390U 390U 390U 420U
bis(2-Ethylhexyl)phthalate 400U 390U 390U 390U 4200
4-Chloroaniline 400U 58J 390 U 390 U 420U
1,2-Dichlorobenzene 400U 390 U 390U 390U 420U
1,3-Dichlorobenzene 400U 3900 390U 390U 420U
1,4-Dichlorobenzene 400 U 390 U 390 U 390 U 420U
Organochlorine Pesticides (ug/kg)
Aldrin 21U 20U 20U 20U 11U
alpha-BHC 21U 20U 20U 20U 11U
beta-BHC 21U 20U 20U 20U nu
delta-BHC 21U 20U 20U 20U 11U
gamma-BHC (lindane) 21U 20U 20U 20U 11U
Chlordane (technical) 21U 20U 20U 20U 110U
Chlorobenzilate 400 39U 39U 39U 210U
4,4-DDD 21U 20U 20U 20U 11U
4,4-DDE 21U 20U 20U 20U 1nu
4,4-DDT 21U 20U 20U 20U 11U
Diallate 40U 39U 39U 39U 210U
Dieldrin 21U 20U 20U 20U 11U
Endosulfan | 21U 20U 200 200 11U
Endosulfan II 21U 200 20U 20U 11U
Endosulfan sulfate 21U 20U 20U 20U 11U
Endrin 21U 20U 20U 20U nu
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TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

Sample Identification| MR-SD-745 [MR-SD-7-150 ]MR-SD-7-280 MR-SD-8-57 [ MR-SD-9-51
Date Collected November 3, 2000 October 27, 2000

Organochlorine Pesticides (ug/kg) (Continuned) i ' ,
Endrin aldehyde 21U 20U 200 20U 1u
Heptachlor 210 < 20U 20U 20U nu
Heptachlor epoxide 210 200 20U 20U 11U
Isodrin 40U 39U 39U 3%U 21U
Kepone 40U 39U 39U 39U 210U
Methoxychlor 40U 39U 39U 39U 21U
Toxaphene 81U 79U 80U 79U 420U
Polychlorinated Biphenyls (PCB) (ug/kg)
Aroclor 1016 40U 39U 39U %U 42U
Aroclor 1221 40U 39U 39U 390 42U
Aroclor 1232 40U 39U 39U 390 42U
Aroclor 1242 40U 39U 39U 39U 42U
Aroclor 1248 40U 20J 39U 3%U 42U
Aroclor 1254 40U 39U 39U 39U 42U
Aroclor 1260 40U 39U 39U 39U 420
Organochlorine Herbicides (ng/kg)
2,4-D 97U 94 U 95U 94U 100 U
2,4,5-TP (Silvex) 240 24U 24U 24U 25U
2,4,5-T 24U 24U 24U 24U 250
Organophosphorus Pesticides (ug/kg)
Dimethoate 40U 39U 39U 39U 42U
Disulfoton 40U 39U 390 39U 420
Famphur 40U 39U 39U 3%U 420
Methyl parathion 40U 3%U 39U 39U 42U
Phorate 40U 39U 39U 39U 29U
Tetraethyldithiopyrophosphate 40U 39U 39U 39U 42U
Thionazin 40U 39U 39U 39U 42U
0,0,0-Triethylphosphorothioate 400 39U 39U 39U 42U

General Chemistry (milligram per kilogram)

Total organic carbon | 780 | 1200 | wou | 1ou [ 3700




TABLE 2 (Continued)

VALIDATED ANALYTICAL RESULTS FOR SOLUTIA, INC. SEDIMENT SAMPLES

Notes:

J = The result was estimated for quality control reasons.

U = The analyte was not detected; the numerical value is the sample reporting limit.

uJ = The analyte was not detected; the sample reporting limit is estimated for quality control reasons.
: Field duplicate of sample MR-SD-3-99.

b Field duplicate of sample MR-SD-6-90.
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FBR INFLUENT VOLATILE ORGANIC COMPOUNDS RESULTS

Chloromethans <300 <250 <200 <300 <1,000 <500

Bromomethane <500 <230 <200 <500 <1,000 <300

Vinyl chloride <500 <250 <200 <300 < 1,000 <300

Chloroethane <300 <2350 <200 <300 <1,000 <500

Methylene chioride <250 <130 <100 <230 <500 <250

Acetone <2.,5%00 <1,200 <1.000 <2.500 <8,000 <2.%20

Carbon disulfide <250 <130 <100 <250 <500 <250/
1,1-Dichlorcethens <250 <130 <100 <250 <500 <250
1,1 -Dichloroethane <250 <130 <100 <250 <500 <250

trans — 1,2 ~Dichiorpethene <2350 <130 <100 <250 <3500 <2%0

Chiloroform <250 <130 <100 <2%0 <500 <250

1,2-Dichloroethane <250 250 300 d 300 <500 350 |
2-Butanone <2.500 <1,300 <1,000 <2.500 <$,000 <2.500
1,1,1=Trichloroethane 320 <130 <100 <2%0 <500 <250 !
Carbon Tetrachloride <250 <130 <100 <2%0 <500 <250/
Vinyl acetate <500 <250 <200 <500 <1,000 <3200
Bromodichloromethane <250 <130 <100 <250 <500 <250 !
1,1,2,2-Tetrachlorocethane <250 <130 <100 <250 <500 <220

1,2-Dichlaropropane <250 <130 <100 <250 <500 <250/
trans ~ 1,3 ~-Dichloropropene <250 <130 <100 <250 <500 <250 |
Trichiorosthena <250 <130 <100 <250 <500 <250’
Dibromochloromethane <250 <130 <100 <250 <3500 <250‘.
1,1,2~Trichlorosthane <250 <130 <100 <250 <500 <250
Benzene 330 80 a 380 280 : <300 <25;
¢is—1,3-Dichloropropens <250 <130 <100 <250 <500 <250!
2—Chloroathylvinyl Ether <2,500 <130 <1.000 <2,%00 <5,000 <250}
Bromoform <250 <130 <100 <250 <300 <250
2-Hexanone <2,500 <1,300 <1,000 <2,500 < 3,000 <2.500
4—Methyl—-2-pentanone <2,50 <1,300 <1,000 <2.500 <5,000 <2.5¢0
Tetrachloroethene <250 <130 110 <250 <3500 <250
Toluene 1,100 1,300 1,200 - 1,400 1,500 1,800 '
Chilorobenzens 4,500 5,400 b 5.200 ¢ 5,700 7.400 8.200
Ethylbenzene <2%0 <130 <100 <250 <500 <250
Styrens <250 <130 <100 <250 <500 <250 !
Xylenes 810 1,000 ¢ 1,100 9%0 1,500 1300

Notes: (E) Exceed linear calibration range
(a) measured cancentration of 400 at low dilution
{b) measured concentration of 5,600(E) at low dilution
{c) measured concentration of 1,100 at low dilution
(d) measured concentration of 280 at low dilution
{e) measurad concentration of 340 at low dilution
() measured concentration of 3,100(E) at low dilution



FBR EFFLUENT VOLATILE ORGANIC COMPOUNDS RESULTS N

Chiloromethane <10 <10 <10 <10 <50 <100
Bromomethane <10 <10 <10 <10 <50 <100
Viny! chioride <10 <10 <10 <10 <50 <100
Chioroethane <10 <10 <10 <10 <50 <100
Methylene chloride <5 <5 <5 <5 <25 <50
Acetone <50 <50 <50 <S50 <250 <500
Carbon disulfide <5 <5 <5 <5 <25 <501
1,1-Dichloroethene <5 <5 <S5 <5 <25 <50
1,1—Dichloroethane <5 <$ <5 <5 <25 <50
trans—~1.2-Dichloroethene <5 <5 <5 <5 <25 <50
Chloroform <5 <S <5 <5 <25 <5C
1,2—Dichloroethane 78 100 60 71 <25 310
2—Butanone <50 <50 <50 <50 <250 <500 |
1,1.1=Trichloroethane <5 <5 <5 <S5 <25 <50 !
Carbon tetrachloride <5 <5 <5 <5 <25 <50!
Viny! acetate <10 <10 <10 <10 <50 <1CO|
Bromodichloromethane <5 <5 <S5 <5 <25 <50
1,1,2,.2-Tetrachioroethane <5 <8 <5 <5 <25 <50,
1,2—-Dichloropropane <5 <5 <5 <5 <25 <50
trans—1,3-Dichloropropens <5 <5 <5 <5 <25 <50
Trichlorcethene 6.1 6.8 <5 <5 <25 51
Dibromochloromethane <5 <5 <5 <5 <25 <50!
1,1,2=-Trichioroethane <5 <5 <S5 <5 <25 <!
Benzene <5 <5 <5 <5 26 ’g
cis—1,3—-Dichloropropene <5 <5 <5 <5 . <25 0
2—Chloroethylvinyl Ether <50 <50 <50 <50 <250 <S00
Bromoform <5 <5 <5 <5 <25 <50
2-Hexanone <50 <50 <50 <50 <250 <500 !
4-Methyl-2—-pentanone <50 <50 <50 <50 <250 <500
Tetrachloroethene <5 6.7 <5 <5 <25 <50
Toluene <5 <5 <5 <5 110 510
Chlorobenzene 47 41 - <5 5.1 640 1800 ;
Ethylbenzene <5 <5 <5 . <5 <25 <501
Styrene <5 <5 <5 <5 <25 <50
Xylones 12 9 <5 <5 <25 390




FBR INFLUENT SEMI~VOLATILE COMPOUNDS RESULTS

1,3-Dichlorobenzens 00 <$00 <500 <3500 <1,000
1,4-Dichlorobenzene <500 <S00 310 <500 <500 <1,000
Hexachiorcethane ﬂ <500 <200 <500 <500 <1,000
bis {2 -Chioroathyf) ether <500 <500 <200 <500 <500 <1.000
1,2-Oichlorobenzens 70 2,800 2700 3,400 2.200 2,400
Bis {2 —chicroisopropyf) sther <500 <S00 <200 <S00 <300 <1.000
N-Nitrosodi—N-Propylamine <500 <500 <200 <500 <500 <1,000
Nitrobenzene 810 <500 390 70 840 <1,000
Hexachiorobutadiens <300 <500 <200 <S00 <500 «<1,000
1,2,4~Trichlorcbezens <500 <300 <200 <$00 <500 <1,000
isophorone ] <300 <200 <500 <500 <1,000
Naphthalene 1,200 <S00 <200 1,400 1,200 <1,000
bis (2—Chioroethozy) methans <500 <300 <200 <S00 <500 < 1,000
Hezachiorocyciopentadiens <500 <S00 <200 <500 <00 <1,000
2-Chicronaphthalens <300 <S00 <200 <500 <S00 <1.000
Acsnaphthylene <500 <$00 <200 <500 <500 <1,000
Acensphthene <500 <500 <200 <500 <500 <1,000
Dimethylphthalate <300 <500 <200 <S50 <500 <1,000
2.6-Dinitrotoluens <500 <300 <200 <500 <500 <1,000
Fluorene <500 <500 <200 <500 <500 <1,000
4—Chicropheny! —phernyl sther <500 <500 <200 <S00 <500 <1000 |
2.4-Dinitrotoluene <500 <500 | <200 <500 <500 <1.000 |
Diethylptithalats <500 <500 <200 <500 <500 <1000 |
N-Nitrosodiphenylamine/Diphenytamine <S00 <500 <200 <$00 <500 <1,000 |
Hexachiorobenzena <500 <500 <200 <500 <500 <1.000 |
4-Bromophenyl = phenyt ~ether <3500 <500 <200 <500 <500 <1.000
Phenanthrens <500 <500 <200 <500 <500 <1,000
Anthracene <300 <500 <200 <500 <500 <1.000
Di—-n—butylphthalate <500 <500 <200 <500 <500 <1,000
fluoranthene <500 <500 <200 <500 <500 <1000 |
Pyrene <500 <500 <200 <500 <500 <1.000 |
Benzidine <4,000 NA <1.600 <4,000 <4,000 <8.000
Butyibenzylphthalate <500 <500 <200 <500 <500 <1,000
bis {2 -Ethylhexyl) phthaiats <300 <500 <200 <500 <500 <1,000
Chrysene <500 <500 <200 <500 <500 <1.000
Benzo (a] anthvacens <3500 <500 <200 <500 <500 <1.000
3.3-Dichlorobenzidine <1,000 <1,000 <400 <1,000 <1,000 <2.000
Di~n —octyiphthaiate <500 <500 <200 <500 <500 <1.000
Benzo (b) luoranthene <S00 <500 <200 <500 <500 <1,000
Benzo (k) Mlucranthens <300 <500 <200 <500 <500 «<1,000
Benzo (2) pyrene <300 <500 <200 <300 <500 <1,000
Indeno (1,2,3~cd) pyrene <500 <500 <200 <S00 <S00 <1.000 |
Dibenz (a h) anthracene <300 <500 <200 <500 <S00 <1,000 |
Benzo {g.h.i)) perylene <3500 <500 <200 <500 <500 <1200 |
N -Nitrosodimethytamine <500 NA <200 <300 <500 «<1.000 '
2~Chiorophenol 1,200 780 1,100 1.000 1.100 140
2-Nitrophenot <300 <300 <200 <$S00 <500 <1,200
Phenol 3400 2.000 4, 40C(E) 2500 2.100 3.200 !
2,4~Dimethytphenol <300 <S00 <200 <500 <500 <1.200 !
| 2, 4~Oichiorophenot 5.400 4,000 3.700(E) 4100 a0 7.40

[ 2.4.8-Trichioroonenct <300 <500 <200 1,800 1,700 <1.00
ﬁ-cmom—s-memlphond <300 <500 <200 <500 <500 <1.000

} 2,4~Dintrophenct <2300 <2.500 <1.000 | <2.500 <2 500 <S.

1 2—-Methyl — 4,8 —dinitrophenol <2500 <2500 | <t.000 | <2.500 <2.500 <5.20

* Pentachiorophenol <2.500 <250 | <1.000 | <2.500 <2500 <$.200

! a=Nitrophenot <2.500 <2.500 | <1000 | <2500 <2.500 <%.200

" Benzyl aicobol <500 <%00 ! <200 | <%0 <500 <* 300




FBR INFLUENT SEMI-VOLATILE COMPOUNDS RESULTS

o
2—Methyiphenol <300 <300 <200 <500 <500 <1,000
4—Msthyiphenol <300 <30 %0 <500 <500 «<1,000
Benzoic acid <2,500 <2800 <1,000 <500 <2500 <3,000 z
4—Chioroaniine 12,000 a 22.000€) 12.000 h 22.000(E) 5,500 u 20.000E) |
2~Methylnaphthalens <300 <8500 <200 <300 <500 <1,000
2.4,5-Trichiorophenol <500 <300 980 <500 <500 <1,000
2-Nivoaniline <2500 <2 300 <1,000 2,500 <2,500 <3.000
3—Nitroaniline «<2,500 <2.500 <1.000 <2500 <2.500 <3.000
Diberzofuran <500 <300 <200 <300 <800 <1,000
4—Nitrcanifine «<2.500 <2900 <1,000 <2.500 <2500 <3,000
2-Nirochloroberzene 61,000 b 74,000 ¢ 73.000 i 230,000 k 130,000(VH)} r 210,000 y
4--Nitrochiorobergene 23,000 ¢ 20000 ¢ 24000 w 70.000 | 32.000{vH) 3 80,000 x
4-—-Chiorophenol <3500 1,400 <200 6.200 1,800 v 7.800
Anilne 2400 <2500 NA 2.200 NA 4,700
2-Chioroaniline 30,000 d 4.000 ¢ 33,000 | 37,000 m 18,000(E) t §7,000 w
3-Chiomaniline 7,000 <S00 1,900 <S00 1,700 32.000(E)
2.6-Dichiorophenol NA <500 NA NA NA NA

Notes: NA - Nct Analyzed
(VM) Very High dilution
(E) Exceed lnear calibration range
{a) measured concertration of 19,000(E) at low dikustion
{b) measured concentration of 35,000(E) at jow dilution
{c) measured concentration of 19,000(E) at low dikition
{d) measured concentration of 16,000(E) at low dilution
(e) measured concentration of 39,000(E) at low dikution i /
) measured concentration of 19,000(E) at low dtiution
(g} measured concentration of 18,000(E) at low dikution
{h) measured concentration of 10,000(E) at low dikution
) measured concantration of Q,.800(E) at low dilution
D measured concentration of 12,000(E) at iow dilution
(k) measured concentration of 140,000(E) at low dilution
) measured concentration of 80,000(E) at low diltion
{m) measured concentration of 20,000(E) at low dilution
(n) measured concentration of 2.000 at low dilution
{0) measured concentration of 1,300 at low dilution
(p) measured concentration of 2,400 at low dilution
{Q measured concentration of 8800 at low dilution
{n measured concentration of 29,000(E) at high déilution
{s) measured concentration of 13,000 at high dikion
t) measured concentration of 17,000(E) at high dikution
{u) measured concantration of 17,000(E) at high dilution
{v) measured concentration ol 20,000(E) at low dilution
{w) measured concantration of 31,000(E) at fow dilution
{x) measured concentration of 78,000(E) at low dilution
{y) measursd concentration of 190,000{E) at low dikstion
{z) measured concentration of 250,000 at high dilution



FBR EFFLUENT SEMI~VOLATILE COMPOUNDS RESULTS

<100 ¢

1,3—Dichior obenzene <10 <10 <10 <10 <10 <100
1.4-Dichicrobenzene 18 13 <10 <10 82 | <100
Hexachlorosthane <10 <10 <10 <10 <10 <100
bis (2~Chicroethyl) ether <10 <40 <10 <10 <10 <100
1.2 -Dichicrobenzene [ ] 92 b 21 43 20 k 870
Bis (2~ chloromopropyf) ether <10 <40 <10 <10 <10 <100
N-Nitr osodi~ N-Propylamine <10 <10 <10 <10 <10 <100
Nity cbenzens <10 <10 <10 <10 <10 <100
Hexachlorobutadiena <10 <10 <10 <10 <10 <100
1,2,4~Tric hiorobezene <10 <10 <10 <10 <10 <100
Isopherone <10 <10 <10 <10 <10 <100
Naphthalene <20 <10 <10 <10 150 <100
bis (2—Chioroathaxy) methane <10 <40 <10 <10 <10 <100
Hexachlorocyclopentadiens <10 <10 <10 <10 <10 <100
2—Chloronaphthalene <10 <10 <10 <10 <10 <100
Acenaphthylene <10 <10 <10 <10 <10 <100
Acenaphthene <10 <10 <10 <10 <10 <100
Dimethylphthalate <10 <10 <10 <10 <10 <100
2,8 -Dinir otoluene <10 <10 <10 <10 <10 <100
Fluorene <10 <10 <10 <10 <10 <100
4—Chiorophenyl phenyl ether <10 <10 <10 <10 <10 <100
2.4—0initotoluens <10 <10 <10 <10 <10 <100
Diethyiphthalate <10 <10 <10 <10 <10 <100
N ~Nitr asodiphenymmine/Diphenymmine <10 <10 <10 <10 <10 <100
Hexachicroberzene <10 <10 <10 <10 <10 <100
4—Bromophenyl pheryl ether <10 <40 <10 <10 <10 <100
Phenantivene <10 <10 <10 <10 <10 <100
Antivacens <10 <19 <10 <10 <10 <100
Di—n—butylphthaiate <10 <10 <10 <10 <10 <100
Fluoranthene <10 <10 <10 <10 <10 <100
Pyrene <10 <10 <19 <1Q <10 <100
Benzidine 20 NA | <80 <80 <80 <800
Buty!benzylphthalate <310 <40 <10 <10 <10 <100
bis (2 - Ethy heaxy() phthaiste <19 <49 <10 <10 <10 <100
Chrysene <10 <10 <10 <10 <10 <100
Benzo (a) antivacens <10 <40 <10 <10 <10 <100
3.3-Dichiorobenzidine <X <20 <20 <20 <X <100
Di—n—octylphthalate <10 <10 <10 <10 <10 <200
Benzo (b) fuoranthene <10 <40 <10 <10 <10 <100
Benzo (k] fluoranthens <10 <42 <10 <10 <10 <100
Benzo (s) pyrene <10 <40 <10 <10 <190 <100
indeno (1.2,3~¢d) pyrens <10 <10 <10 <10 <10 <100
Didberz (a.h) anthracens <10 <10 <10 <10 <10 <100
Banzo (g.h.]) perylens <10 <40 <10 <10 <10 <100
N—Nitr caodimetlylamine <10 NA <10 <10 <10 <100
2=-Chiorophenol 14 <10 <10 <10 72 210
2-Nitrophenal <10 <10 <10 <10 <10 <100
Phenol <10 <10 <19 <10 31 m 240
2,4~ Dimethylphenol <10 <10 <10 <10 <10 <100
2.4-Dichiorophenol <10 13 <10 12 1| 88 n <100
2.4.5=Trichlorophenol <10 <10 <16l <10 | <10 <100 |

! 4=Chioro—3—methylphenol <10 <10 | <10/ <10 ! <10 <100 !
2.4~Dinitrophenol <%0 <s0 | <50 <%0 | <s0 |- <500 !
2—Methyi—4.8— dintrophenot <%0 <%0 | <50 <50 | <s0 ¢ <500 .
Pentachiorophenol i <50 | <s0 | <50 <50 i <s¢ | <500 _:

! 4=Nitrophenol ] <%0 | <50 | <50 <$0_ ! <% | <300

] ! ]

! Benzyt alcohol <10 | <30 <10' <10 <10
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2—Methylphenol <10 <10 <10 <10 <10 <100
4—Methylphenol <10 <10 <10 <10 b4 130
B ic acid <30 <30 <%0 <50 <30 <3500
4-Chiorcaniine <30 <20 <20 <20 <20 <200
2-Methyinaphthalene <10 <10 <10 <10 <10 <100
2.4,5—Tric hior ophenol <10 <10 <10 <10 <10 <100
2—Nitroaniline <30 <350 <30 <30 <30 <500
3—Nitroaniline <350 <30 <350 <30 <50 <500
Diberaofuran <10 <10 <10 <10 <10 <100
4—Nhroaniline <30 <50 <50 <30 <30 <500
2-Nitvochlorobenzene 820 260 <10 250 1 14,000(VH) i 88,000 r
4-—Nitrochloroberzens 13 110 <10 Ng A3ME) h <100
4~Chlorophenol <10 <10 <10 <10 220 p 3.100®) |
Aniine <30 <30 NA <30 NA <500
2~—Chiorcanidine <10 11 <10 <10 120 o 8.400
3—Chiorcaniline <10 <10 <10 <10 <10 <100
2.6—Dichlorophenol NA <10 NA NA NA NA

Notes: NA-Not Analyzed
(VH) Very High dilution
(E) Excoed lineas calibration range
(a) measured concentation of 450(E) at low dilution
(b) measwed concentration of 73 at low dilution
(c) measured concentration of 210 at low dilution
() measured concentration of 100 at low dilution
(#) measured concentration of 38 at low dilution
() measured concentration of 230(E) at low dilution
(g) measwed concentration of 77 at low dilution . \ /
(h) measur od concentration of 2,800(E) at low diiution
(1} measured concentration of 1,200(E) at high dilution
@ measured concentration of 49 at low dhution
() measuwed concentration of 1580(E) at low ditution
() measured concentration of 50 at low dilution -
(m) measured concentration of 43 at low dilution
(n) measured concentration of 47 at low dilution
() measured concenlalion of 140 at low dilution
(p) measured concentration of 250(E) at low dikution
(Q) measured concentration of 4,300(E) at low dlution .
(r) measured concentration of 34,000(E) at low dilution



FBR INFLUENT HERBICIDES AND METALS COMPOUNDS RESULTS

Aluminum NA <200 NA <200 NA NA
Antimony NA <50 NA <50 NA NA
Barium NA 240 NA 260 NA NA
Berylllum NA <3 NA <5 NA NA
Calcium NA 280,000 NA 250,000 NA NA
Chromium NA <10 NA <10 NA NA
Cobalt NA <10 NA <10 NA NA
iron NA 3,900 NA 3,100 NA NA
Magnesium NA 83,000 NA 62,000 NA NA
Manganese NA 1,200 NA 1,300 NA NA
Nickel NA <40 NA <40 NA NA
Potassium NA §,400 NA 8,900 NA NA
Sodium NA 93,000 NA 100,000 NA NA
Vanadium NA <10 NA <10 NA NA
Zinc NA 71 NA 23 NA NA
Arsanic NA <10 NA <10 NA NA
Load NA <5 NA <5 NA NA
Selenium NA <10 NA <10 NA NA
Thallium NA <50 NA <S50 NA NA
Mercury NA <0.2 NA <0.2 NA NA
Cadmium NA <0.8 NA <0.8 " NA NA
Silver NA <.07 NA <0.07 NA NA
Copper NA 1 NA 23 NA NA
Cyanide NA NA NA NA NA NA
Herbicides:

2.4-D 580 880 530 180 250 450
2.45-T 21.0 20.0 8.6 3.4 11.0 13.0

Nota: NA—Not Analyzed
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Metals:

Aluminum NA NA NA <200 NA NA
Antimony NA NA NA <50 NA NA
Barium NA NA NA 110 NA NA
BeryWium NA NA NA <5 NA NA
Calelum NA NA NA 220.000 NA NA
Chromlium NA NA NA <10 NA NA
Cobalt NA NA NA <10 NA NA
Iron NA NA NA 52 NA NA
Magnesium NA NA NA 60,000 NA NA
Manganese NA NA NA 880 NA NA
Nickel NA NA NA <40 NA NA
Potassium NA NA NA 7.500 NA NA
Sodium NA NA NA 590,000 NA NA!
Vanadium NA NA NA <10 NA NA |
2inc NA NA NA a3 NA NA !
Arsanic NA NA NA <10 NA NA |
Lead NA NA NA <5 NA NA
Selenium NA NA NA <10 NA NA
Thallium NA NA NA <50 NA

Mercury NA NA NA <0.2 NA ~
Cadmium NA NA NA <0.8 NA NA
Silver NA NA NA <0.07 NA NA |
Copper NA NA NA 3 NA NA'!
Cyanide NA NA NA NA NA NA!
Herbicides: J
2.4-D 4 63 52 35 110 522!
2,45-7 1.8 22 2.1 1.7 5.2 21

Nctes: NA—Not Analyzed
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Interim Groundwater Remedy
Sauget Area 2 Sites O, Q,Rand S COMPARATIVE ANALYSIS OF ALTERNATIVES

3.0 IDENTIFICATION OF INTERIM REMEDIAL ACTION OBJECTIVES

The following Remedial Action Objectives (RAOs) were identified for the Interim Remedial
Action:

e Prevent or abate actual or potential exposure to nearby human populations (including
workers), animals or the food chain from hazardous substances, pollutants or contaminants;

e Prevent or abate actual or potential contamination of drinking water supplies and
ecosystems;

e Achieve acceptable chemical-specific contaminant levels, or range of levels, for all
applicable exposure routes; and

e Mitigate or abate other situations or factors that may pose threats to public health, welfare or
the environment.

e Mitigate or abate the discharge of groundwater to the Mississippi River so that the impact is
"insignificant”" or "acceptable".

Focusing Interim Groundwater Remedy RAOs on the aquatic ecosystem is appropriate because
sediment, surface water and fish tissue sampling, conducted in October and November 2000 as
part of the WGK RCRA AOC, demonstrated that groundwater discharging to surface water
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.G. Krummrich plant and other industries in the Sauget area adversely impacted the
Mississippi River. Impacts due to the discharge of groundwater to surface water are confined to
an area approximately 2000 feet long (coinciding with the north and south boundaries of Sauget
Area 2 Site R) and 300 feet from shore immediately downgradient of Site R. Installation of a
physical or hydraulic barrier downgradient of Sauget Area 2 Site R will reduce mass loading to
the Mississippi River. Reduction of mass loading will abate aquatic organism exposure to
impacted groundwater, contamination of ecosystems and sediment toxicity.

An Interim Groundwater Remedy can be implemented to abate aquatic impacts while the
Sauget Area 2 Remedial Investigation/Feasibility Study is being performed to evaluate remedial
alternatives that will abate impacts on groundwater. Once the Sauget Area 2 RI/FS is
completed, a Final Groundwater Remedy can be selected.
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Using "protect the river”" as the primary remedial action objective for the Interim Groundwater
Remedy would also reduce the impact of groundwater discharging to surface water to
"insignificant” or "acceptable” levels, as required by the May 3, 2000 W.G. Krummrich RCRA
AOC (USEPA Docket No. R8H-5-00-003), if groundwater from the Krummrich plant discharges
to the Mississippi River at unacceptable levels.

For these reasons, the goal of the Interim Groundwater Remedy is to protect the Mississippi
River by reducing mass loading to the river and, thereby, abating:

e Exposure of human populations, animals or the food chain to contaminants;
e Contamination of drinking water supplies and ecosystems;

e Chemical-specific contamination for all applicable exposure routes; and

e Threats to public health, welfare or the environment.

Mass loading, gradient control and sediment and surface water quality are appropriate
performance measures for these Interim Groundwater Remedy remedial action objectives.

Sorption of constituents on suspended sediments in the surface water column after impacted
groundwater discharges through river bottom sediments was not considered when evaluating
performance measures for the Interim Groundwater Remedy. Constituents are migrating
through the groundwater system in a dissolved and/or colloidal state. Prior to discharging to
surface water, they migrate through sediments primarily composed of sand. On exiting the sand
substrate, groundwater should mix rapidly with surface water. Given the high flow rate and
turbulent mixing in the Mississippi River downgradient of Site R, it is difficult to envision a
situation where constituents migrate through the groundwater system and river bottom
sediments without binding to either matrix but do bind to suspended sediments in the surface
water column when the discharging groundwater mixes with surface water. Even if this
occurred, it is difficult to understand how a performance measure linked to constituent
concentrations on suspended solids is a better performance measure for the Interim
Groundwater Remedy than those discussed above. Control of, and performance measures for,
this migration pathway can be considered during performance of the Sauget Area 2 RI/FS if it is
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determined that this is a viable migration pathway and that unacceptable impacts result from
migration via this pathway.

3.1 Determination of Interim Remedial Action Scope

Implementation of institutional controls; groundwater quality, groundwater level and
bioaccumulation monitoring; and installation and operation of an engineered barrier immediately
downgradient of Sauget Area 2 Site R, as discussed in Section 5.2 and 5.3, will achieve these
Remedial Action Objectives. Implementation of an Interim Remedial Action for impacted
groundwater discharging to surface water will, in the short term, prevent or abate actual or
potential human and ecosystem exposure to hazardous substances, pollutants and
contaminants and actual or potential contamination of drinking water supplies. In the long term,
operation of an engineered barrier may achieve acceptable chemical-specific contaminant
levels downgradient of the barrier. Other situations or factors that may pose threats to public
health, welfare or the environment will be mitigated or abated both short term and long term by
implementation of an Interim Remedial Action. Aquifer restoration, which will be evaluated in
the Sauget Area 2 RI/FS, is not within the scope of the interim remedial action.

3.2 Determination of Interim Remedial Action Schedule

Barring unforeseen difficulties with regulatory approvals, site access or issuance of a permit to
allow discharge of pumped groundwater to the PChem Plant and the ABRTF, design and
construction of an engineered barrier and installation of power, pumps, piping, controls, etc.

should take approximately 12 months.

3.3 lIdentification of and Compliance with ARARs

In keeping with an interim remedial action for impacted groundwater discharging to surface
water and streamlining principles in FS guidance, only chemical-specific, location-specific or
action-specific ARARs that are considered applicable or relevant and appropriate are identified
in this section. Compliance of identified remedial alternatives with ARARs is discussed in
Detailed Analysis of Alternatives Sections 5.1.2, 5.2.2 and 5.3.2.
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3.3.1 Chemical-Specific ARARs

Chemical-specific ARARs define acceptable concentrations and are used to establish
preliminary remediation goals. Brief descriptions of the relevance and applicability of chemical-
specific ARARs for groundwater are summarized in the following table:

ARAR

Description

——————

40 CFR 141.61
40 CFR 141.62

40 CFR 264.92

40 CFR 264.94

40 CFR 264.95

35 IAC 620
35 1AC 620.410

35 |AC 620.250

351AC 620
Subpart D

MCLs for organic chemicals for drinking water
MCLs for inorganic chemicals for drinking water

Establishes groundwater protection standards for
hazardous waste treatment and disposal facilities

Establishes maximum concentration limits. Provides for
establishment of alternate limits for groundwater protection

Establishes point of compliance for which groundwater
quality standards apply

Defines classes of groundwater within the State of lliinois

Establishes numeric groundwater quality standards for
Class | Potable Groundwater

Provides for establishment of a groundwater management
zone to mitigate impairment

Establishes groundwater quality standards for classes of
groundwater. Provides for establishing alternative
groundwater quality standards for any chemical
constituent in a groundwater management zone

Applicability

Applicable
Applicable

Relevant and
Appropriate

Relevant and
Appropriate

Relevant and
Appropriate

Applicable

Applicable

Applicable

Applicable

According to the "Guidance for Evaluating the Technical Impracticability of Ground-Water
Restoration" (Interim Final, OSWER Directive 9234.2-25, September 1993, Page 5), the Agency
can waive chemical-specific ARARs for an interim remedy under certain conditions:

"It is important to note that for interim actions, ARARs must be attained only if
they are within the scope of that action. For example, where an interim action
will manage or contain migration of an aqueous contaminant plume, MCLs and
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MCLGs would not be ARARs, since the objective of the action is containment,
not cleanup (although requirements such as those related to discharge of the
treated water would still be ARARS, since they address the disposition of treated
waste).

Furthermore, a requirement that is an ARAR for an interim action may be waived
under certain circumstances. An "interim action" ARAR waiver may be invoked
where an interim action that does not attain an ARAR is part of, or will be
followed by, a final action that does (NCP Section 300.430 (f)(1)(ii)}(C). For
example, where an interim action seeks to reduce contamination levels in a
groundwater hot spot, MCLs/MCLGs may be ARARs since the action is cleaning
up a portion of the contaminated groundwater. If, however, this interim action is
expected to be followed by a final, ARAR-compliant action that addresses the
entire contaminated groundwater zone, an interim action waiver may be
invoked."

Since the objective of the interim remedial action for groundwater discharging to surface water
downgradient of Sauget Area 2 Site R is to "manage or contain migration of an aqueous
contaminant plume" and it "is part of, or will be followed by, a final action that does [attain
ARARs], a waiver of chemical-specific ARARs by the Agency appears to be appropriate. A
Remedial Investigation/Feasibility Study (RI/FS) for Sauget Area 2 Sites is currently underway.
Final remedial actions for groundwater will be evaluated as part of this RI/FS.

3.3.2 Location-Specific ARARs

Location specific ARARs set restrictions on activities within certain locations such as floodplains
or wetlands. A brief description of the relevance and applicability of location-specific ARARs is
summarized in the following table:

ARAR Description Applicability
40 CFR Part6 Requires Federal agencies to evaluate the potential Applicable
and effects of actions to avoid adversely impacting

Appendix A floodplains
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3.3.3 Action-Specific ARARs

Action-specific ARARs set controls for particular treatment and disposal activities related to the
management of hazardous waste. Brief descriptions of the relevance and applicability of

action-specific ARARs are summarized in the following table:

ARAR Description

40 CFR 125 Establishes technology-based limits for direct discharge
of treatment system effluent

40 CFR 403.5 Specifically prohibits the direct discharge of pollutants to a
publicly-owned treatment works without treatment, that
interfere with operations, or that contaminate sludge

29 CFR 1910.120 Standards for conducting work at hazardous waste sites

29 CFR 1926 OSHA safety and health standards

351AC 306.302 Standards for expansion of existing or establishment of

Applicability

Applicable

Applicable

Applicable

Applicable

Relevant and

new combined sewer service areas Appropriate
35 IAC 307.1101 Sewer discharge criteria that prohibit entry of certain Applicable
types of pollutants into a POTW
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4.0 IDENTIFICATION OF INTERIM REMEDIAL ALTERNATIVES

The purpose for this section is to identify and screen technologies that are potentially suitabie
for ensuring adequate protection of human health and the environment considering specific
groundwater conditions at the site. The following subsections identify remedial action
objectives, discuss general response actions and identify and screen remedial technologies and
processes.

4.1 General Response Actions

General response actions describe those actions that will satisfy the remedial action objectives.
General response actions may include treatment, containment, extraction, institutional controls,
monitoring or a combination thereof. General response actions for impacted groundwater
discharge to surface water include the following:

e Institutional Controls
— Access Restrictions
- Waming Signs
— Community Relations
e Engineered Barriers
— Physical Barriers
—  Slurry Walls
— Deep Soil Mixing Walls
- Jet Grout Walls
— Hydraulic Barriers
e Monitoring
— Groundwater Water Quality Monitoring
— Groundwater Level Monitoring
- Bioaccumulation Monitoring

The following sections describe technology types and process options for groundwater that
could satisfy the remedial action objectives for the discharge of groundwater to surface water
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.G. Krummrich plant and other industrial facilities in the Sauget area.
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4.1.1 Institutional Controls

Institutional controls can include access restrictions to the area of interest, as well as regulations
restricting specific activity within the area of interest. Institutional controls already in place at
Site R include fencing to control access and excavation restrictions to prevent trenching without
appropriate protection of construction workers. Additional institutional controls, such as posting,
could be implemented to prevent recreational fishing in the area where impacted groundwater
discharges to surface water.

4.1.2 Engineered Barriers

The primary purpose for an engineered barrier is to prevent groundwater causing adverse
ecologic impacts from discharging to the Mississippi River. Engineered barriers could include
physical barriers, such as slurry, deep soil mixing or jet grout walls, or hydraulic barriers, such
as extraction wells, or a combination of physical and hydraulic barriers. Engineered barriers can
be designed to prevent off-site discharge of groundwater causing adverse ecological impacts in
surface water and to reduce the mass of contaminants discharging to surface water.

4.1.3 Monitoring
4.1.3.1 Groundwater Quality Monitoring

Groundwater quality monitoring involves periodic monitoring of selected wells for constituents of
concern to demonstrate reduction in mass loading to the Mississippi River resuiting from the
discharge of groundwater to surface water downgradient of Sauget Area 2 Sites O, Q (Dog
Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial
facilities in the Sauget area.

4.1.3.2 Groundwater Level Monitoring
Groundwater level monitoring involves periodic measurement of water level elevations in

selected piezometers to demonstrate the hydraulic effectiveness of the engineered barrier in
abating the discharge of groundwater to surface water downgradient of Sauget Area 2 Sites O,
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Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other
industrial facilities in the Sauget area.

4.1.3.3 Surface Water and Sediment Monitoring

Sediment and surface water samples will be collected in the plume discharge area
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.G. Krummrich plant and other industries in the Sauget area to determine the effect of
any contaminants migrating through, past or beneath the barrier wall and discharging to the
Mississippi River. Impact will be determined by comparing constituent concentrations to site-
specific, toxicity-based, protective concentrations derived from existing sediment and surface
water chemistry and toxicity data. In this context, it must be recognized that it may take some
time for observable decreases in sediment concentration to occur after the installation of the
barrier wall.

4.2 |dentification and Screening of Alternatives

This section describes technologies and processes that could satisfy the remedial action
objectives for groundwater discharging to surface water downgradient of Sauget Area 2 Sites O,
Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other
industries in the Sauget area. Technology types refer to the general response actions that were
described in Section 4.1. General response actions for groundwater include institutional
controls, monitoring and engineered barriers. The following subsections describe technology
types and process options for groundwater.

4.2.1 Institutional Controls

Institutional controls are measures designed to mitigate potential exposure to impacted
groundwater discharging to surface water. As previously discussed, some institutional controls
are already in place at Site R. The existing institutional controls and additional institutional
controls to be considered are described in the following sections.
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4.2.1.1 Access Restrictions

Access restrictions include physical restrictions such as the use of fencing and locked gates.
Access to Site R is already controlled by the presence of fencing and locked gates. Restrictions
are already in place for Site R that define requirements for training, protection and monitoring of
construction and outdoor industrial workers. Industrial and construction workers doing any type
of invasive work are trained for high hazard material exposure, hazardous waste site operations,
advised of the complete range of chemical and physical hazards to which they may be exposed,
and provided with personal protective equipment to mitigate all identified inhalation, ingestion,
and dermal contact risks.

4.2.1.2 Warning Signs

Warning signs discourage access and unauthorized excavation activities. They can be posted
on security fencing and in other areas as needed. Implementation will be in conjunction with the
response action for Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, |
and L; the W. G. Krummrich plant and other industrial facilities in the Sauget area.

4.2.1.3 Community Relations

Community relations may include an information campaign designed to ensure public
awareness about the risks, if any, associated with potential ingestion of fish caught in or near
where impacted groundwater from Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area
1 Sites G, H, | and L; the W. G. Krummrich plant and other industrial facilities in the Sauget area
discharges to the Mississippi River.

4.2.2 Engineered Barriers

Engineered barriers are designed to mitigate discharge of groundwater with contaminant
concentrations in excess of standard. Engineered barriers could potentially be placed adjacent
to source areas, or they could be placed near the downgradient boundary of the Sauget Area 2
Sites. Since an interim remedial action is needed to abate the impact resuiting from the
discharge of impacted groundwater from these Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W. G. Krummrich plant and other industrial facilities in the
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Sauget area, it is appropriate to install an engineered barrier downgradient of these sites
immediately adjacent to the Mississippi River. Engineered barriers selected for screening
include physical barriers (slurry walls, deep soil mixing walls and jet-grout walls) and a hydraulic
barrier.

4.2.2.1 Physical Barriers

Physical barriers, commonly called cutoff walls, can be used to:

e Divert groundwater around a source area and/or contaminant plume to retard contaminant
spreading by installing an upgradient cutoff wall;

¢ Contain a source area and/or contaminant plume within a physical barrier; or

e Increase the effectiveness of a groundwater extraction system by installing a physical barrier
downgradient of a source area or contaminant plume.

Physical barriers prevent plume movement and greatly increase the efficiency of groundwater
extraction systems by reducing the amount of water that needs to be captured by the pumping
wells in order to control plume migration.

Slurry walls, deep soil mixing walls and jet grout walls are engineered barriers that control
groundwater flow by creation of a low-permeability subsurface physical barrier or cutoff wall.
Cutoff walls are constructed by mixing soil with bentonite, cement, fly ash, crushed blast furnace
slag to create a subsurface physical containment structure designed to control groundwater
flow. Bentonite and cement are the two most common materials used to construct cutoff walls.
Bentonite is mixed with soil to create a soil/bentonite cutoff wall when the primary purpose of the
physical barrier is to reduce the permeability of subsurface soils. Cement and bentonite are
mixed with soil when the primary purpose of the cutoff wall is structural support.

When bentonite, cement and/or other cementitious or pozzolanic materials are used to construct
cutoff walls designed to control migration of impacted groundwater or NAPL, compatability tests
need to be performed to ensure that constituents present in site soils, impacted groundwater
and/or NAPL will not adversely affect performance of the physical barrier, i.e. increase its
permeability and thereby decrease the cutoff wall's ability to effectively control impacted
groundwater or NAPL migration.
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At locations where a cutoff wall is installed between a contaminant piume and a point of
discharge, such as the Mississippi River, groundwater needs to be extracted on the upgradient
side of the physical barrier to prevent plume migration around the ends of the cutoff wall.

Slurry Walls - Slurry walls, which have been used for decades for long-term control of
groundwater seepage, are subsurface barriers that mitigate the horizontal flow of contaminants
and groundwater by cutting off groundwater flow with a physical containment structure (cutoff
wall). They are constructed by excavating a slurry-filled trench down to a confining layer, such
as bedrock, and backfilling the trench with a low-permeability soil. Slurry walls are typically
constructed to depths of 100 ft. or less, however, depths of up to 300 ft. or more are possible.
Long-stick trackhoes are used for trench excavation depths of up to 80 to 100 ft. and crane-
mounted clam shells are used for deeper excavations. Bentonite is used to create the slurry.
Slurry weight is kept heavy enough to resist inward forces on the trench walls, which prevents
trench collapse and water intrusion. Slurry level is kept higher than the groundwater level to
create outward water flow. Subsurface soil permeability reduction is primarily achieved by
formation of a filter cake on the slurry trench wall as water from the slurry penetrates into
adjacent soils and bentonite solids accumulate on the walls of the excavation. Filter cake
formation is promoted, and trench stability is maintained, by keeping slurry levels in the trench
higher than groundwater levels in the adjacent soils. Slurry levels need to be higher than
groundwater levels to keep the trench sidewalls from failing and collapsing into the excavation.

When the trench completion depth is reached, slurry is displaced with low-permeability backfill.
Backfill is typically made by using a bulldozer to mix bentonite and/or cement with trench spoil
and/or imported soil in a working area immediately adjacent to the trench. When the
soil/bentonite or soil/cement/bentonite backfill is thoroughly mixed, it is pushed into the trench at
the point farthest from the active excavation face so that the backfill flows down the angle of
repose of previously placed backfill and does not entrain slurry as it is placed. This low-
permeability trench backfill provides a secondary barrier to contaminant migration.

Soil/bentonite slurry walls are used to provide a physical barrier with low permeability and high
chemical resistance. If greater strength is needed, a soil/cement slurry wall is installed.
Attapulgite, crushed blast furnace slag, organically modified bentonite and/or HDPE panels can
be used, where necessary, to decrease permeability and increase chemical resistance. Specific
types of contaminants (strong acids and bases and other highly ionic substances such as salt

July 3, 2003 File SR070303 Page4-6



Amended Focused Feasibility Study
interim Groundwater Remedy
Sauget Area 2, Sites O, Q, Rand S IDENTIFICATION OF REMEDIAL ALTERNATIVES

solutions and some organic chemicals) may degrade slurry walis and reduce their long-term
effectiveness. To prevent slurry wall degradation by site groundwater and/or NAPL,
compatability testing is done before cutoff wall construction to ensure to determine a slurry and
backfill composition that will not be affected by site fluids. Such testing will ensure successful
construction of the cutoff wall and long-term durability of slurry wall materials and establish the
appropriate materials and types and amounts of additives needed to achieve low permeability
and chemical resistance.

Compatability testing includes a sequence of tests to identify a slurry and backfili mix that will
resist chemical attack by site groundwater and/or NAPL. Such tests typically include the
following sequence of evaluations:

Slurry

Relative Filtrate Loss - Compares filtrate loss from slurry prepared with tap water is compared
to filtrate loss from slurry prepared with site fiuids. Low filtrate loss is needed for trench
stability. Incompatibility is usually indicated if the site groundwater slurry filtrate loss is two or
more times the tap water slurry filtrate loss.

Viscosity - Compares viscosity of a tap water slurry to that of a site fluids slurry. Decreases in
viscosity may be the result of flocculation, which is undesirable.

Sedimentation - Compares flocculation and solids settling in tap water and site fluids slurries.

Chemical Desiccation - Tap water slurry in contact with site fluids is air dried on a glass plate
to determine if severe cracking, chemical reactions or clay particle dissolution occurs.

Free Swell - Dry bentonite is sprinkled with site fluids to determine if the bentonite will swell. [f
it does not, the bentonite is incompatible with site fluids and another bentonite, cementitious or
pozzolanic material should be used.

Backfill

Immersion Test - Backfill is immersed in tap water and in site groundwater and/or NAPL and
weight and strength changes over time are compared to determine if the backfill is deteriorating
in the presence of site fluids.

Plasticity - Backfill is slowly air dried and then re-wetted with tap water and site groundwater
and/or NAPL. Liquid iimit, plastic limit and plasticity index is determined for each sample.
Changes in plasticity of the backfill can result in changes in its permeability, i.e. decreased
plasticity can result in higher permeability although some mixes can lose plasticity without an
increase in permeability.

July 3, 2003 File SR070303 Page 4-7



Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2, Sites O, Q,Rand S IDENTIFICATION OF REMEDIAL ALTERNATIVES

Fixed Wall Test - Backfill is placed in a fixed wall permeability test cell and site groundwater
and/or NAPL is introduced to determine if the backfill with crack, shrink, swell or chemically
react with the site fluids. NAPL very often results in desiccation cracking of slurry wall backfill
so these tests are critically important to successful slurry wall backfill mix ("recipe") design.

Once slurry and backfill “recipes” are determined by this testing, flexible-wall permeability tests
are conducted to confirm that site groundwater and NAPL will not have an adverse long-term
impact on slurry wall permeability. These permeability tests take several weeks to several
months to perform but are critical to the integrity of the slurry wall. Performance of the
compatability tests outlined above will substantially increase the likelihood of successful flexible-
wall permeability tests outcome, i.e. the selected slurry wall backfill recipe is compatible with site
groundwater and/or NAPL.

Slurry walls generally can be hanging walls, which extend to a prescribed depth below surface,
or fully-penetrating walls, which terminate at or are keyed into the underlying bedrock.
Considering that affected groundwater extends to depths of 140 feet, a hanging slurry wall may
not be a completely effective alternative for accomplishing the remedial objective of controliing
or mitigating the discharge of impacted groundwater to the Mississippi River. Consequently, a
hanging slurry wall was not considered further in this analysis.

In the June 13, 2002 Sauget Area 2 Interim Groundwater Remedy Focused Feasibility Study,
specific areas of uncertainty identified with the installation of a fully-penetrating slurry wall were
the ability to:

¢ Reliably construct the slurry wall to a depth of 140 feet;
e Key the wall into bedrock; and,
o Use the excavated soil as backfill in the slurry trench.

These uncertainties, particularly the latter, were judged to be significant enough to preclude a
slurry wall from further consideration in the assembly of remedial alternatives.

Discussions with Inquip, a slurry wall contractor, in March 2003 indicated that installation of a
fully-penetrating slurry wall to a depth of 140 ft. was practicable. Slurry wall projects completed
by Inquip and other specialized slurry wall contractors in the United States, Europe and Japan
indicate that an experienced contractor with specialized equipment and expertise can install
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slurry walls to a depth of 140 ft. A 148 ft. deep slurry wall was constructed at the Fairchild
Semiconductor Corporation in San Jose, California to contain chemical residues on site and
reduce the downgradient migration of site-related chemicals.

One of the major issues in successfully constructing a deep slurry wall is the ability to maintain a
stable trench over a long distance and to keep the trench bottom and long back slope free of
debris. This requires the careful design of the slurry mix and the selection of the right
equipment for excavation of the slurry trench. Preliminary stability analyses indicate that a
slurry wall constructed downgradient of Sauget Area 2 Site R will be stable as long as the slurry
density exceeds a critical value of 70 pounds per cubic foot (Ib/cu. ft.). This slurry density is
readily achievable with conventional slurry materials and mixing equipment.

Advanced and innovative equipment will need to be used to construct a 140 ft. deep slurry wall.
The proposed construction method will involve the use of a backhoe with a 108 foot long boom
to excavate the trench to a depth of 80 to 90 feet. The backhoe is specifically designed for
construction of slurry trenches and will ensure rapid production while maintaining a clean trench
bottom. Below this depth, the trench will be advanced using a hydraulically-operated clamshell
bucket. The clamshell was developed in France by Soletanche Bachy, one of the world’s
leading slurry wall contractors, specifically for excavating slurry trenches beyond the depth
capability of a backhoe. The system is automatically controlled such that the position and
orientation of the clamshell are precisely known at all times. This ensures the overlap of
successive cuts, as well as the verticality and required penetration depth of the trench. A slurry
wall was recently installed to a depth of 195 ft. in New York using this clamshell.

It is not practical to key a slurry wall into bedrock at the 140 foot depth required at this site.
Terminating the slurry wall at bedrock may be practicable because the amount of groundwater
flow through weathered or fractured bedrock is likely to be a very small fraction of the flow in the
alluvial aquifer. Consequently, the slurry wall proposed for this project will not be keyed into
bedrock. Rather, it will sit directly on top of the rock, in the same way that a deep soil mixing or
jet grout wall would terminate on top of the rock. In consequence, the hydraulic performance of
the slurry wall will be equivalent to that of deep soil mixing or jet grout wall, in terms of the
relative insignificance of any possible underfiow.
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One of the factors influencing the success of a slurry wall installed to the top of rock is the ability
to clean the bottom of the trench (top of rock) prior to backfilling. The clamshell proposed for
use on this project is particularly suited to this task because it has a closing force on its jaws of
close to 300 tons. This will allow excavation through and removal of any weathered material.
Soil and rock borings completed at Sauget Area 2 Site R along the alignment of the proposed
barrier wall indicate that bedrock is mostly dense, light gray, smooth textured limestone with
some weathering and few fractures. Cobbles and boulders overlie bedrock at some locations
along the alignment. At most locations, bedrock is overlain by sand or clay with limestone
fragments. By insuring that the trench excavation continues until the top of bedrock is
encountered and that the bottom of the trench is clean of boulders, cobbles, rock fragments,
weathered limestone, etc., barrier wall underflow will be minimized or eliminated, allowing the
slurry wall to perform as effectively as a deep soil mixing wall or a jet grout wall.

Slurry trenches are typically 2 to 3 feet wide. Consequently, construction of a 3,300 ft. long
slurry wall with a depth of 140 ft. will result in 35,000 to 50,000 cubic yards of spoil depending
on trench width. Spoil disposal becomes a serious practicability issue if it can not be used as
slurry trench backfill after mixing with low-permeability materials or if it can not be disposed on
site. Most of the spoil will be sand-sized material, which is a suitable material for slurry trench
backfill. Without compatibility testing it is not possible to determine whether or not the
constituents present in the spoil will adversely affected its performance as backfill.

Extensive compatability testing was completed after preparation of the June 13, 2002 Sauget
Area 2 Interim Groundwater Remedy Focused Feasibility Study. The results of this testing
demonstrate that soils excavated during construction of a slurry trench at Sauget Area 2 Site R
can be used as backfill without compromising the long-term performance of the barrier wall.
These results are summarized in Section 4.2.2.1 Jet Grout Walls.

Slurry trench construction using excavated soils as backfill will still result in an estimated excess
spoil volume of 5,000 cubic yards. On-site disposal of this excess spoil is feasible if the spoil
can be stockpiled on Sauget Area 2 Site R until a final remedy decision is made on Sauget Area
2 source areas. A temporary stockpile on the wet side of the USACE floodwall can be an
appropriate management alternative for this material if it is designed to overcome the potential
adverse consequences that could result during flood conditions. Off-site disposal of 5,000 cubic
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yards (7,500 tons) of excess spoil will cost $15,000,000, assuming $2,000 per ton for
transportation and disposal, if Universal Treatment Standards need to be met prior to disposal in
a hazardous waste landfill. For this reason, on-site management of excess spoil until a final
remedy decision is made appears to be an appropriate management alternative provided
measures are taken to protect the spoil storage area from the effects of flooding.

Deep Soil Mixing Walls - Groundwater cutoff walls (physical barriers) can also be installed
using deep soil mixing to mix cementitious or pozzolanic materials with in-situ soils to create
overlapping, low-permeability soil/cement columns. Mixing is accomplished with auger cutting
heads, discontinuous flight augers or paddle mixing augers attached to long drive shafts
attached to an above ground top head drive. Neat cement grout, the usual soil admix when
increased soil strength is the desired outcome, is delivered to a cutting head at the bottom of
each drive shaft and injected under low pressure into the auger mixing zone as the augers drill
to the completion depth. Bentonite or clay/bentonite slurries are injected and mixed with in-situ
soils using deep soil mixing to create low-strength, low-permeability physical barriers.
Soil/bentonite cutoff walls are typically used in situations where head differentials across the
wall are lower than in those situations where soil/cement cutoff walls are installed.

Grout or slurry injection continues as the augers are withdrawn, creating continuous vertical
soil/cement columns. One to eight augers, which range in diameter from 1.5 to 12 ft., are used
to install overlapping soil/cement or soil/bentonite columns that form a panel. A barrier wall is
created by installing overlapping panels along the cutoff wall alignment. Excess spoil is
generated when this technology is used to construct a cutoff wall with a typical soil volume
increase of 8.5 percent and a ground rise of one inch for every foot of soil treated. For a 3,300
ft long, 140 ft. deep barrier wall, this would result in approximately 5,000 cubic yards of spoil.

Completion depths of 200 ft. or more can be reached with this cutoff wall technology. Deep soil
mixing was used to depths of 135 ft. in the Central Artery Tunnel (Big Dig") project in Boston,
Massachusetts.

Jet Grout Walls - Jet grout walls are subsurface barriers that mitigate the horizontal flow of
contaminants and groundwater. Permanent jet grout walls are generally constructed with
cementitious or pozzolanic agents that are mixed with in-situ soils. Mixing is accomplished by
inserting a grouting rod into the subsurface and injecting grout while the rod is withdrawn. Jet
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grouting can be used to form soil/cement panels, half columns and columns. If the injection rod
is withdrawn without rotation, soil/cement panels will be formed. Rotating the injection rod
through a 180 degree arc will create a soil/cement half column. Rotation through 360 degrees
will create a full column. Depending upon injection rod rotation, jet grouting can be used to
create low-permeability soil/cement columns from bedrock to the water table. A cutoff wall is
constructed by installing overlapping panels, half columns or columns along the physical barrier
alignment. To construct soil/cement panels, half columns or columns, low-permeability grout is
pumped through the injection rod under very high pressure (4,000 to 12,000 psi), exits a nozzle
at the bottom of the rod as a high-energy, fluid jet that disaggregates the soil and mixes the
grout with the disaggregated soil. Grout, usually neat cement (other additives can be used), is
injected using single fluid (grout), double fluid (grout and compressed air) or triple fluid (grout,
compressed air and water) systems.

Single fluid injection produces the most homogeneous mix, highest soil strength and lowest
spoil return. In the double fluid injection system, grout is injected inside a cone of compressed
air. Introduction of compressed air allows the injected grout to travel farther than in a single fluid
system because injected air reduces friction loss. Consequently, double fluid injection results in
longer panels or larger diameter half columns or columns. Double fluid injection reduces the
strength of the soil/cement mixture and increases the amount of spoil return (as compared to
single fluid injection). Triple fluid injection is a soil replacement method, not a soil mixing
method (as are single and double fluid injection). High pressure water (4,000 to 8,000 psi),
injected inside a cone of compressed air, is used in the triple fluid system to displace soil and
replace it with grout. Grout is injected below the water/compressed air nozzles.

Single and double fluid injection systems are best suited for cohesionless soils (sands and
gravels) with double fluid systems having a larger effective radius. Single fluid systems can be
used to construct soil/cement columns with diameters of 2 to 3 ft. while double fluid injection
results in column diameters of 3 to 5 ft. Triple fluid systems are best suited for cohesive soils
(silts and clays). A large injection radius can be achieved with triple fluid injection, a column
diameters of 5 to 8 ft can be achieved with this jet grout system. Depths of up to 200 ft can be
reached with jet grout cutoff wall technology. Jet grout cutoff walls were installed at depths of
135 ft. for the Boston Central Artery Tunnel.
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Excess spoil, equal to the volume of injected grout, is generated during installation of a jet grout
wall.

Jet-grout walls generally can be hanging walls, which extend to a prescribed depth below
surface, or fully penetrating walls, which terminate at bedrock. Considering that affected
groundwater extends to depths of 140 feet, a hanging jet-grout wall may not be a completely
effective alternative for accomplishing the remedial objective of controlling or mitigating the
discharge of impacted groundwater to the Mississippi River. Consequently, a hanging jet grout
wall will not be considered further in this analysis. Terminating the jet-grout wall at bedrock may
be practicable and is likely to achieve remedial objectives because the amount of groundwater
flow through weathered or fractured bedrock is likely to be a very small fraction of the flow in the
alluvial aquifer.

Materials used to construct a fully-penetrating jet grout wall need to be compatible with site
groundwater and NAPL, if it is present. High-VOC (74,600 ppb) groundwater, high-SVOC
(6,760,000 ppb) groundwater and DNAPL are present at Sauget Area 2 Site R. Compatability
tests were performed to evaluate potential effects of these site fluids on barrier wall
performance. The objective of this testing was to identify whether or not the permeability of
soil/cement mixes typical of those produced by jet grouting would change by an order of
magnitude or more when exposed to site groundwater and DNAPL. A total of 24 compatability
tests were performed by measuring the permeability of eight soil/cement/bentonite mixes made
from site soils and high-VOC groundwater, high-SVOC groundwater and DNAPL as permeants:

Shallow Hydrogeologic Unit 40:60 Soil to Grout Ratio 4% Bentonite
60:40 Soil to Grout Ratio 4% Bentonite

40:60 Soil to Grout Ratio 6% Bentonite
60:40 Soil to Grout Ratio 6% Bentonite

Middle and Deep Hydrogeologic Units 40:60 Soil to Grout Ratio 4% Bentonite
60:40 Soil to Grout Ratio 4% Bentonite

40:60 Soil to Grout Ratio 6% Bentonite
60:40 Soil to Grout Ratio 6% Bentonite

The Shallow Hydrogeologic Unit is silty fine sand while the Middle and Deep Hydrogeologic
Units are composed of sands and gravels.
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impact of site fluids on the permeability of these soil/cement/bentonite mixes was determined by
comparing the tap water permeability of each these samples to the high-VOC groundwater,
high-SVOC groundwater and DNAPL permeabilities. These results, expressed as a percentage
of the tap water permeability, are presented below:

Permeability Changes Due to Site Fluids, percent of tap water permeability

Groundwater

High-VOC High-SVOC DNAPL
Shallow Hydrogeologic Unit

40:60 Soil to Grout Ratio 4% Bentonite 1.5 9.4 2.9
60:40 Soil to Grout Ratio 4% Bentonite 34.9 6.7 37.0
40:60 Soil to Grout Ratio 6% Bentonite 92.3 1.9 11.2
60:40 Soil to Grout Ratio 6% Bentonite 200.0 25.0 35.1

Middle and Deep Hydrogeologic Units

40:60 Soil to Grout Ratio 4% Bentonite 21.3 72.2 47.6
60:40 Soil to Grout Ratio 4% Bentonite 15.5 105.0 41.8
40:60 Soil to Grout Ratio 6% Bentonite 64.7 29.8 23.5
60:40 Soil to Grout Ratio 6% Bentonite 41.5 259.3 19.2

Based on these results, cement/bentonite grouts are compatible with site groundwater and
DNAPL and resist adverse effects due to exposure to these fluids.

Summary - Three physical barrier (cutoff wall) technologies, slurry wall, deep soil mixing wall
and jet grout wall, are capable of mitigating the discharge of groundwater to surface water
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.G. Krummrich plant and other industries in the Sauget area. For this reason, a
physical barrier cutoff wall is considered a practicable engineered barrier technology and,
therefore, will be carried forward and considered in the detailed analysis of remedial
alternatives.

4.2.2.2 Hydraulic Barriers
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Hydraulic barriers consist of one or more groundwater recovery extraction wells that collect
groundwater and contaminants and pump them to the surface. They are used to contain
groundwater plumes within source area or site boundaries and/or to prevent them from
migrating to water supply wells or surface water bodies such as streams, rivers or lakes. To
create a hydraulic barrier that controls a groundwater plume migrating to or toward a
downgradient discharge point such as a river, partially or fully-penetrating extraction wells are
installed between the leading edge of plume and the downgradient discharge point on an
alignment that is perpendicular to the direction of groundwater flow. Installing a line of
extraction wells along a riverbank will create a hydraulic barrier that captures impacted
groundwater prior to its discharge to surface water. Groundwater is pumped from these wells at
a rate high enough to capture the groundwater plume or to remove enough contaminant mass
from the plume to prevent an adverse impact at the downgradient discharge point. Treated of
the extracted groundwater is typically required, either at a POTW or on-site treatment plant.

Extraction wells have a radius of influence or capture zone that is dependent upon aquifer
hydraulic conductivity, groundwater gradients and extraction well pumping rates. The number of
~ extraction wells that need to be installed to capture a groundwater plume is dependent on the
radius of influence of each well. In deep, highly-permeable aquifers, closely-spaced wells may
be needed to capture the aerial and vertical extent of a groundwater and ensure that
contaminant flow in the aquifer is controlled or mitigated by the extraction wells.

Hydraulic barriers provide containment both by intercepting contaminated groundwater and by
providing hydraulic control. Design and operation of a hydraulic barrier need to be optimized to
maximize the capture of impacted groundwater and minimize the capture of recharge from a
water body such as the Mississippi River. If the area of influence of the hydraulic barrier were to
extend into the Mississippi River, pumping and treatment costs would increase significantly
without a corresponding increase in environmental protection.

Hydraulic barriers may not be completely effective in preventing contaminant migration because
of hydrodynamic dispersion and short-term variations in groundwater flow rates and
groundwater extraction rates. Hydrodynamic dispersion, i.e. contaminant diffusion from high
concentration to low concentration areas of the aquifer, can result in contaminant migration
beyond the extraction well capture zone. As contaminants in a groundwater plume diffuse from
high concentration areas within the plume to low concentration areas outside the plume,
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contaminants can escape from the extraction well capture zone. Contaminant mass escaping a
hydraulic barrier via this transport mechanism is typically small and can be further reduced by
ensuring that the extraction system captures this "bleed" by pumping a small amount of clean
water at either end of the hydraulic barrier.

Groundwater flow rates will vary with river stage at site, such as Sauget Area 2 Site, located on
or near a river. Changes in river stage will change the capture zone of the extraction wells
unless pumping rates are adjusted to maintain a large enough capture zone to control or
mitigate groundwater plume migration. If such adjustments are not made, contaminants may
not be captured by the hydraulic barrier and, consequently, discharge to surface water.
Adverse surface water impacts may occur if enough contaminant mass escapes the hydraulic
barrier.

Hydraulic barriers control groundwater plumes by stopping or reversing natural groundwater
flow. Groundwater levels at the hydraulic barrier are lowered to the point where impacted
groundwater flows to the pumping wells forming the hydraulic barrier and is extracted for
treatment. A properly designed and operated hydraulic barrier can modify the groundwater flow
pattern so that a groundwater plume is contained within the capture zone of the extraction wells.
Consequently, hydraulic barriers can be used to prevent migration of contaminated groundwater
and/or to remove contaminant mass. The principal advantage of a hydraulic barrier is that
installation of a physical barrier, such as a slurry wall, is not needed. For these reasons, a
hydraulic barrier is considered a practicable engineered barrier technology and, therefore, will
be carried forward and considered in the detailed analysis of remedial alternatives.

4.2.3 Monitoring
4.2.3.1 Groundwater Quality Monitoring

Groundwater quality monitoring typically involves the design and installation of a groundwater
monitoring system to monitor the existing leaks of contaminants from source areas and/or to
demonstrate that a groundwater plume is stable or shrinking, which is a primary line of evidence
regarding the adequacy of the selected remedial alternative. Monitoring leakage from source
areas or demonstrating plume stability/shrinkage is not an appropriate design concept when
impacted groundwater is discharging to surface water. In this situation, groundwater monitoring
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needs to be performed downgradient of any implemented control measures in order to
determine the effectiveness of these measures. An appropriate groundwater-monitoring
program will identify specific monitoring wells, constituents of concern, and frequency of
monitoring. The duration of this procedure will continue until compliance with remedial action
objectives is achieved.

Groundwater quality samples will be collected downgradient of the engineered barrier to
determine mass loading to the Mississippi River resulting from any contaminants migrating
through, past or beneath the barrier. Groundwater quality samples will be collected from four
monitoring well clusters and analyzed for VOCs, SVOCs, Herbicides, Pesticides and Metals.
TOC and TDS will also be determined for each sample.

4.2.3.2 Groundwater Level Monitoring

Groundwater level monitoring will be done to ensure acceptable performance of an engineered
barrier installed to abate the impact of groundwater discharging to surface water downgradient
of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.G.
Krummrich plant and other industrial facilities in the Sauget area.

4.2.3.3 Surface Water and Sediment Monitoring

Sediment and surface water samples will be collected in the plume discharge area
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.G. Krummrich plant and other industries in the Sauget area to determine the effect of
any contaminants migrating through, past or beneath the barrier wall and discharging to the
Mississippi River. Impact will be determined by comparing constituent concentrations to site-
specific, toxicity-based, protective concentrations derived from existing sediment and surface
water chemistry and toxicity data. In this context, it must be recognized that it may take some
time for observable decreases in sediment concentration to occur after the installation of the
barrier wall.
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5.0 DETAILED ANALYSIS OF ALTERNATIVES

This section presents evaluation of alternatives in the context of specific evaluation criteria
developed to address CERCLA requirements and technical and policy considerations proven to
be important for selecting remedial alternatives. An ecological risk assessment performed in
June 2001 indicates there is an adverse impact on the Mississippi River resulting from the
discharge of groundwater from Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1
Sites G, H, | and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area.
Based on this risk assessment, it is appropriate to take an Interim Remedial Action to protect
the Mississippi River before the Sauget Area 2 RI/FS is completed, the Sauget Area 1 ROD is
issued and the RCRA Corrective Measures Study is performed for the Krummrich plant. An
engineered barrier located at the downgradient edge of the impacted groundwater plume is the
only effective interim remedy that will achieve the objective of protecting the Mississippi River.
For that reason, only three alternatives are compared in this Focused Feasibility Study:

e Groundwater Alternative A - No Action
e Groundwater Alternative B - Physical Barrier

- Institutional Controls

— Physical Barrier

-~ Groundwater Treatment

— Monitoring
— Groundwater Quality Monitoring
— Groundwater Level Monitoring
— Bioaccumulation Monitoring

e Groundwater Alternative C - Hydraulic Barrier

- Institutional Controls

-~ Hydraulic Barrier

~ Groundwater Treatment

- Monitoring
- Groundwater Quality Monitoring
- Groundwater Level Monitoring
— Bioaccumulation Monitoring

The No Action, Physical Barrier and Hydraulic Barrier alternatives are discussed in Sections 5.1,
5.2 and 5.3, respectively. Feasibility Study guidance requires that these alternatives be
evaluated according to the following criteria:

e Overall protection of human health and the environment;
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e Compliance with ARARs;

e Long-term effectiveness and permanence;
e Reduction of toxicity, mobility or volume;

e Short-term effectiveness;

e |Implementability; and

e Cost.

Additional criteria include State acceptance and community acceptance. EPA will consider and
address both State and community acceptance of an alternative when making a
recommendation and in the final selection of a remedy. Consequently, these criteria are not
addressed in this report.

5.1 Groundwater Alternative A - No Action

This alternative includes no actions to abate the impact of groundwater discharging to surface
water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H,
| and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area.

5.1.1 Overall Protection of Human Health and the Environment

The June 2001 Ecological Risk Assessment (Menzie-Cura) demonstrated that groundwater
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.K. Krummrich plant and other industrial facilities in the
Sauget area adversely impacted sediment and surface water in the Mississippi River. In
addition, site-specific compounds were present in fish tissue collected in this area at higher
concentrations than were detected in fish tissue collected upstream and downstream of the
plume discharge area. Implementation of a No Action alternative will not protect the Mississippi
River from adverse ecological impact due to the discharge of impacted groundwater to surface
water.

5.1.2 Compliance with ARARs

If the Agency waives compliance with chemical-specific ARARs as allowed by guidance
(Section 3.3.1), Groundwater Alternative A - No Action would not need to achieve compliance
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with these ARARs. A No Action alternative will not adversely impact floodplains or wetlands, so
it is compliant with location-specific ARARs. Action-specific ARARs do not apply because there
are not actions.

5.1.3 Long-Term Effectiveness and Permanence

Since no action is taken to abate the impact of groundwater discharge to the Mississippi River
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.G. Krummrich plant and other industries in the Sauget area, a No Action alternative is
unlikely to be effective or permanent in the long-term.

5.1.4 Reduction of Toxicity, Mobility or Volume

In the long term, natural processes in groundwater, sediments and surface water will reduce the
toxicity, mobility and volume of contaminants discharging to the Mississippi River. Natural
processes such as biodegradation, adsorption, dilution, volatilization and chemical reactions
with subsurface materials will reduce contaminant concentrations in the groundwater system.
Similar processes occur in sediments and surface water. However, this alternative does not
provide for treatment beyond that afforded by natural processes.

5.1.5 Short-Term Effectiveness

The primary potential risk to human healith will not be addressed if a No Action alternative is
implemented. In addition, a No Action alternative will not reduce adverse impacts on the
Mississippi River in the short term.

5.1.6 Implementability

This alternative is readily implementable.

5.1.7 Cost

No costs are associated with this alternative.
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5.2 Groundwater Alternative B - Physical Barrier

Alternative B includes the following elements:

Institutional Controls

Physical Barrier

Groundwater Treatment

Monitoring

— Groundwater Quality Monitoring

- Groundwater Level Monitoring

- Surface Water and Sediment Monitoring

Institutional Controls - This alternative includes institutional controls in combination with a
well-designed performance-monitoring program. Institutional controls will be utilized to limit
fishing in the plume discharge area while performance monitoring will be used to evaluate the
effectiveness of the physical barrier in mitigating or abating the discharge of groundwater to the
Mississippi River so that the impact is “insignificant® or "acceptable”.

Access to the Mississippi River in the plume discharge area is limited by existing fencing at Site
R, a very steep riverbank and the absence of public roads leading to this area. Additional
institutional controls would include warning signs posted at the top of the riverbank in the plume
discharge area and in nearby river access areas. A public education program would be
implemented by the appropriate government agencies to inform the public that fish in the
impacted groundwater discharge area may contain site-related constituents and to assure public
awareness of the potential risks, if any, that may be associated with consumption of fish caught
in the plume discharge area.

Routine maintenance and inspection of the condition and effectiveness of the institutional
controls will be performed. For estimating purposes, it is assumed that inspections will be
conducted quarterly.

Physical Barrier - A 3,300 ft. long, "U“-shaped, fully penetrating, barrier wall will be installed
between the downgradient boundary of Sauget Area 2 Site R and the Mississippi River (Figure
5-1) to abate the discharge of impacted groundwater from Sauget Area 2 Sites O, Q (Dog Leg),
R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industries in
the Sauget area. It will extend along the entire 2,000 ft. north/south length of Site R with the
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arms of the "U" extending to the eastern boundary of Site R, a gistance of approximately 700 ft.
on the north arm and a distance of approximately 600 ft. on the south arm.

Two fully-penetrating and one partially penetrating groundwater recovery well, capable of
pumping a combined total of 950 gpm, will be installed inside the "U"-shaped barrier wall to
abate groundwater discharging to the wall. Modeling indicates that groundwater discharges to
the Mississippi River for high, average and low river stage conditions are 303, 535 and 724
gpm, respectively (Volume |l - Design Basis and Design). Pumping rates will be controlled by
river stages as follows:

River Stage Pumping Rate
(ft., amsl) (gpm)
Top of Floodwall 432 0
Highest Recorded River Stage 430 0
500 Year Flood Stage 429 0
100 Year Flood Stage 427 0
413 0
412 25
411 50
410 75
409 100
408 125
407 150
406 175
405 200
404 225
403 250
402 275
High Monthly Average River Fiow 401 300
400 325
399 350
398 375
397 400
396 425
395 450
394 475
393 500
392 525
Average Monthly Average River Fiow 391 535
390 550
389 575
388 600
387 625
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386 650
385 - 675
384 700

Low Monthly Average River Flow 383 725
382 750
381 775
380 800
379 825
378 850
377 875
376 900
375 925

Lowest Recorded River Stage 374 950

Note that zero river stage is at EL379.94 ft, amsl. The highest recorded river stage was +49.58
(EL429.52 ft, amsl) and the lowest recorded stage is -6.2 (EL373.74 ft, amsl). Top of floodwall
is EL431.5 and 500 and 100 year flood elevations are 428.8 and 427.0, respectively.

A river stage gage will be installed in the Mississippi River downgradient of Site R. Water level
information from the gage will be sent by telemetry to the pump controller that will adjust the
variable frequency drives to produce the required pumping rates to control the groundwater
discharging to the barrier wall (Volume |l - Design Basis and Design).

Groundwater Treatment - Extracted groundwater will be routed to the American Bottoms
Regional Treatment Facility via subsurface pipeline installed in existing Solutia pipeline
easements starting at the north end of Sauget Area 2 Site R and extending 2,500 ft. to the east.
Just before the western boundary of Lot F, property owned by Solutia, the pipeline will turn
south and connect with the Village of Sauget trunk sewer leading to the PChem Plant (Volume Il
- Design Basis and Design). Existing easements and access points for raw material and
finished product pipelines allow ready installation of the extracted groundwater pipeline beneath
the floodwall and railroad tracks and avoid the time consuming process of obtaining access and
easements on alternative routes. Current plans call for using single wall, thermally welded,
HDPE piping to connect the extraction wells to the sewer system. Double wall piping is not
considered necessary or appropriate because welded HDPE pipe is not prone to leaking. To
ensure pipeline integrity, pressure testing of the pipeline will be conducted on compietion of
construction, and every five years following placement into operation, to verify that the pipe and
joints remain leak proof.
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Metals will be removed from the wastewater stream by roccuLation and settling at the PChem
plant and oil and grease will be removed by physical separation. Wastéwater from the PChem
plant discharges to the activated-sludge secondary treatment stage at the American Bottoms
Regional Treatment Facility. Organic constituents are biodegraded and/or adsorbed on added
powdered activated carbon. After settling and solids removal, treated wastewater is discharged
to the Mississippi River through a 100 ft. long diffuser located at the north end of Sauget Area 2
Site R. The diffuser terminates approximately 100 ft. from shore.

A Draft Discharge Permit (No. 03B-138) for remediation waste water from Sauget Area 2 Site R
was issued by the American Bottoms on June 19, 2003 and a final permit is expected to be
issued in mid-July 2003.

Groundwater Quality Monitoring - Groundwater quality samples will be collected
downgradient of the physical barrier to determine mass loading to the Mississippi River resulting
from any contaminants migrating through, past or beneath the barrier wall. Groundwater quality
samples will be collected from four monitoring well clusters and analyzed for VOCs, SVOCs,
Herbicides, Pesticides and Metals. TOC and TDS will also be determined for each sample.
Monitoring well clusters will be constructed on the top of the riverbank downgradient of the
following locations immediately adjacent to the Mississippi River (Figure 5-1): ‘

200 ft. South of the North End of Sauget Area 2 Site R
Halfway Between North and Center Pumping Well
Halfway Between South and Center Pumping Well
200 ft. North of the South End of Site R

Each well cluster will consist of monitoring wells screened in the Shallow, Middle and Deep
Hydrogeologic Units. A total of twelve monitoring wells will be installed. Figure 5-1 depicts the
planned monitoring well network. Soil samples from borings completed for the purpose of
installing groundwater-quality monitoring wells and groundwater extraction wells and/or
obtaining geotechnical information on subsurface soils will be screened for the presence of
NAPL. In addition, existing wells downgradient of Sauget Area 2 Site R will be measured for
accumulation of NAPL.

Groundwater samples will be collected quarterly for five years and semiannually thereafter.

July 3, 2003 File SR070303 Page5-7



Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q, Rand S DETAILED ANALYSIS OF ALTERNATIVES

Mass loading to the Mississippi River will be determined for each hydrogeologic unit (SHU,

MHU and DHU) using the following equation:

Organic Mass Loading, kg/quarter = [Q (C,ve) (D)] / 1000

Where: Q = Darcy Flow, cubic meters per day

Caver. Average TOC Concentration, mg/l
D = 90 days per quarter

Inorganic Mass Loading, kg/quarter = [Q (Caver) (D)] / 1000

Where: Q = Darcy Flow, cubic meters per day
Caer. = Average TDS Concentration, mg/l
D = 90 days per quarter

Darcy Flow, c/day = KIA

Where: K = Hydraulic Conductivity, meters per day
I = Gradient, meters per meter
A = Seepage Area, square meters

Hydraulic conductivities of 0.35, 138 and 104 meters per day will be used for the Shallow,
Middle and Deep Hydrogeologic Units.

Gradient in each of these hydrogeologic units will be determined by measuring depth to water in
the monitoring well cluster installed downgradient of the north end of Site R and a water-level
piezometer cluster installed directly upgradient of this monitoring well cluster on the west side of
Route 3 (Mississippi Avenue) on property owned by Solutia (Lot F). This water-level piezometer
cluster will be located approximately 1500 ft. south of the northeast comer of Lot F. Depth to
water measurements will be converted to water-level elevations. Gradient in each
hydrogeologic unit will be determined by subtracting the water-level elevation measured in the
monitoring well cluster at the riverbank from the corresponding water-level elevation in the
water-level piezometer adjacent to Route 3 and dividing this result by the distance between the

two water-level measuring points, i.e.:
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Gradient, m/m = (WLE goute 3 - WLE giver) / D

Where: WLErues = Water Level Elevation at Route 3, meters amsl
WLE rver = Water Level Elevation at River, meters amsl

D = Distance Between Water Level Measuring Points, meters
Seepage areas of the Shallow, Middle and Deep Hydrogeologic Units are given below:

e Shallow Hydrogeologic Unit Seepage Area = (2000 ft. Wide) (20 ft. Deep) = 40,000 ft.2
(2000 ft. Wide) (30 ft. Deep) = 60,000 ft.2
(2000 ft. Wide) (40 ft. Deep) = 80,000 t.2

e Middie Hydrogeologic Unit Seepage Area

e Deep Hydrogeologic Unit Seepage Area

Converting to metric units, the seepage faces of the SHU, MHU and DHU are, respectively,
3,700 m?, 5,500 m?*and 7,300 m.

Mass loading for each hydrogeologic unit will be calculated using average TOC and TDS
concentration in the unit. Total mass loading to the Mississippi River will be determined by
summing the mass loads for the Shallow Hydrogeologic Unit, Middle Hydrogeologic Unit and
Deep Hydrogeologic Unit. Total mass loading will be plotted over time to track changes in the
amount of mass discharging to the Mississippi River.

Groundwater Level Monitoring - Groundwater level monitoring will be done to ensure
acceptable performance of the physical barrier installed to abate the impact of groundwater
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial facilities in the
Sauget area. Soil samples from the borings completed for the purpose of installing water-level
piezometers will be screened for the presence of NAPL. In addition, existing wells
downgradient of Sauget Area 2 Site R will be measured for accumulation of NAPL.

Groundwater levels will be monitored at the physical barrier to determine if gradient control is
achieved. Gradient control will be determined by:
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Comparing the water-level elevations in one pair of fully penetrating water-level piezometers
installed at the northwest corner of the physical barrier and one pair of piezometers installed
at its southwest corner (Figure 5-1). One piezometer of each pair will be instalied inside the
barrier wall and one will be installed outside it. Pumping wells and water-level piezometers
will be located on the same north/south line. Pumping rates will be adjusted so that the
water-level elevation in the inside piezometer at each corner of the barrier wall is the same
as the water-level elevation in the outside piezometer. This will ensure that groundwater
discharging to the physical barrier is controlled. Electronic water-level recorders will be
installed in each piezometer and telemetry will be used to send the water-level data to the
pump controller. Groundwater elevations inside and outside each corner of the barrier wall
will be compared by the pump controller and pumping rates will be adjusted to maintain the
same groundwater level elevation inside the barrier wall as measured outside the wall.

Comparing the water-level elevations in one pair of fully-penetrating water-level piezometers
installed halfway between the south pumping well and the center pumping well and one pair
installed halfway between the north pumping well and the center pumping well. One
piezometer of each pair will be installed on the downgradient side of the barrier wall and the
other piezometer will be installed on the upgradient side (Figure 5-1). Pumping wells and
water-level piezometers on the upgradient side of the barrier wall will be located on the
same north/south line. Water-level piezometers downgradient of the barrier wall will be
installed 20 feet away from the wall. Pumping rates will be adjusted so that the water-level
elevation in the upgradient piezometer of each pair is the same as the water-level elevation
in the downgradient piezometer. This will ensure that groundwater discharging to the
physical barrier is controlled. Electronic water-level recorders will be installed in each
piezometer and telemetry will be used to send the water-level data to the pump controlier.
Groundwater elevations inside and outside the north/south portion of the barrier wall will be
compared by the pump controller and pumping rates will be adjusted to maintain the same
groundwater level elevation inside the barrier wall as measured outside the wall.

Groundwater levels will be measured manually on a quarterly basis in existing wells B-21B,
B-22A, B-24C, B-25A, B-25B, B-26A, B-26B, B-28A, B-28B and B-29B to supplement
gradient control information from the water-level piezometers. Wells B-27B, B-23B, B-30B
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and B-31B and B-31C no longer exist and, therefore, cannot be used to supplement the

-

groundwater level data set.

Physical barrier pumping rates will not be increased to the point where water levels inside the
barrier wall are lower than water levels outside the barrier wall. Operating the physical barrier in
this manner effectively turns it into a large collection well that will have little or no effect on
achieving short-term or long-term performance measures. However, it will potentially have a
large adverse impact on the ability of the POTW to treat the increase flow from the hydraulic
barrier. Treatment costs will also substantially increase without any corresponding increase in

environmental protection.

In order to evaluate the impact of maintaining a small inward gradient, additional modeling was
carried out to determine the increase in groundwater extraction rate that would be required to
maintain 2, 4, and 6 inch inward heads across the wall. These analyses indicate that the
groundwater extraction rate for average river level would have to be increased by almost 60
percent (to 842 gpm from 535 gpm) in order to maintain a 2 inch inward head differential.
Extraction rates would have to increase to 882 gpm and 992 gpm to maintain inward head
differentials of 4 and 6 inches respectively. Increasing the average pumping rate to 842 gpm to
maintain a 2 inch inward head differential will result in an increase of approximately $810,000 in
the annual operating cost of the system. The increase in annual operating costs to maintain a 6
inch head differential is approximately $1,300,000.

Recognizing that the extraction system is designed to remove the same volume of groundwater
as the steady state flow into the barrier wall, it is reasonable to expect that any head imbalance
across the wall will be very small and will be localized. Given that the hydraulic conductivity of
the barrier wall is expected to be in the range of 1x10° to 1x107 cm/sec, seepage through the
wall resulting from such small localized gradients will be minor. Consequently, it is not
considered appropriate to expend large annual sums to reduce the potential that unobserved
outward gradients might occur at locations between monitoring points.

Surface Water and Sediment Monitoring - Sediment and surface water samples will be
collected in the plume discharge area downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R
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and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industries in the
Sauget area to determine the effect of any contaminants migrating through, past or beneath the
barrier wall and discharging to the Mississippi River. Impact will be determined by comparing
constituent concentrations to site-specific, toxicity-based, protective concentrations derived from
existing sediment and surface water chemistry and toxicity data. An Apparent Effects Threshold
approach will be used to derive site-specific, protective constituent concentrations for sediments
and a Toxic Units approach will be used to derive site-specific, protective constituent

concentrations for surface water.

Surface water and sediment samples will be collected at Sediment Sampling Stations - 2, 3, 4,5
and 9, where toxicity was observed in October/November 2000, and analyzed for VOCs,
SVOCs, Herbicides, Pesticides and Metals. Constituent concentrations will be plotted as a
function of time and compared to the site-specific, toxicity-based, protective concentrations to
determine progress toward achieving these targets.

Sediment and surface water sampling will be conducted twice a year, once during the summer
low flow period and once during the winter low flow period, when groundwater discharge to the
Mississippi River is high.

5.2.1 Overall Protection of Human Health and the Environment

The June 2001 Ecological Risk Assessment (Menzie-Cura) demonstrated that groundwater
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.K. Krummrich plant and other industrial facilities in the
Sauget area adversely impacted sediment and surface water in the Mississippi River. In
addition, site-specific compounds were present in fish tissue collected in this area at higher
concentrations than were detected in fish tissue collected upstream and downstream of the
plume discharge area.

Construction and operation of a physical barrier will protect the Mississippi River from adverse
ecological impact resulting from impacted groundwater discharge to surface water. Protection
will be achieved by capturing impacted groundwater that results in surface water and sediment
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toxicity and fish tissue bioaccumulation. Performance of groundwater quality, groundwater level
and bioaccumulation monitoring will ensure that remedial action objectives are met.

Implementation of institutional controls can reduce and/or control impact on human heaith by
warning the public of the potential risks associated with eating fish caught in the plume
discharge area.

5.2.2 Compliance with ARARs

If the Agency waives compliance with ARARs as allowed by guidance (Section 3.3.1), there are
no chemical-specific ARARs for an interim remedial action to protect surface water
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.K. Krummrich plant and other industrial facilities in the Sauget area except those that
govern the discharge of groundwater to a POTW. A physical barrier remedial alternative, as
included in Alternative B, meets the objective of containing the discharge of impacted
groundwater to surface water to the point where aquatic impact is reduced to acceptable levels.
This alternative will not adversely impact floodplains or wetlands, so it is compliant with location-
specific ARARs. Groundwater Alternative B will also achieve compliance with action-specific
ARARs.

5.2.3 Long-Term Effectiveness and Permanence

A physical barrier and groundwater extraction wells used for control of impacted groundwater at
the downgradient edge of Sauget Area 2 Site R will provide the benefit of preventing
groundwater with contaminants in excess of aliowable concentrations from discharging to the
Mississippi River. The barrier wall and extraction wells, along with monitoring and institutional
controls, will provide more long-term effectiveness and permanence than the No Action
Alternative

5.2.4 Reduction of Toxicity, Mobility or Volume
This alternative reduces the mobility of groundwater contaminants by providing physical and

hydraulic control and removal of affected groundwater before it discharges to the Mississippi
River downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H,
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I and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area. In the long
term, this alternative also reduces the toxicity and volume of groundwater contaminants through
the action of natural processes, such as biodegradation, adsorption, dilution, volatilization and
chemical reactions with subsurface materials, occurring between the source areas and the
hydraulic barrier and by removing and treating impacted groundwater migrating to the
Mississippi River.

5.2.5 Short-Term Effectiveness

Physical and hydraulic containment more quickly mitigates the potential for impacted
groundwater discharging downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget
Area 1 Sites G, H, | and L; the W.K. Krummrich plant and other industrial facilities in the Sauget
area than the No Action Alternative. The time needed to design, approve, procure, construct
and start up the physical containment system is expected to be on the order of 12 months or
less.

Implementation of this alternative will present minimal risk to human health and the
environment. Potential exposure to soil and/or groundwater while installing the physical barrier
and groundwater extraction and monitoring wells or conducting groundwater monitoring will be
controlled by the use of appropriate health and safety procedures. Investigation-derived waste
and purge water produced during well development and sampling will be managed and
disposed of as provided for in an appropriate sampling and analysis plan. Extracted
groundwater will be discharged to the Village of Sauget PChem Plant and the American
Bottoms Regional Treatment Facility in compliance with applicable standards and permits.

5.2.6 Implementability
Installation of a physical barrier and a three-well groundwater extraction system can be
accomplished with conventional materials and equipment. The extraction wells can be

expected to have comparatively high maintenance, operation and replacement requirements.

5.2.7 Cost
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The cost for this alternative, including capital costs, monitoring and reporting costs and annual
maintenance costs, on a present value (PV) basis is as follows.

Description Capital t O&M Cost (PV) Total Cost (PV)
Institutional Controls 0 248,181 248,181
Monitoring 80,924 1,764,603 1,848,527
Physical Barrier 6,721,973 323,821 7,045,794
Groundwater Treatment 0 17,446,864 17,446,864
Total $6,802,897 $19,783,469 $26,586,366

The cost presented above is based on continuing corrective action for 30 years, which is
considered appropriate for comparative purposes. A discount rate of 7% was used in the cost
. calculations. Costs were derived primarily from the ECHOS Environmental Remediation:
Assemblies Cost Book, 1998. Costs were developed in accordance with USEPA Publication
No. 9355.0-75, A Guide to Developing and Documenting Cost Estimates During the Feasibility
Study, July 2000. This is an order-of-magnitude engineering cost estimate that is expected to
be within -30 to +50% of the actual project cost. A more complete breakdown of the cost
estimate is provided in Table 5-1.

5.3 Groundwater Alternative C - Hydraulic Barrier

This alternative includes the following elements:

Institutional Controls

Hydraulic Barrier

Groundwater Treatment

Monitoring

— Groundwater Quality Monitoring

— Groundwater Level Monitoring

—~ Surface Water and Sediment Monitoring

Institutional controls, groundwater treatment and groundwater quality and sediment and surface
water quality monitoring were discussed in Section 5.2 and will not be repeated here.
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Hydraulic Barrier - Two fully-penetrating and one partially pe.netrating groundwater recovery
wells, capable of pumping a combined total of 1,900 gpm, will be installed downgradient of
Sauget Area 2 Site R to abate discharge of impacted groundwater to surface water
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.G. Krummrich plant and other industries in the Sauget area to the point where the
impact on the Mississippi River is reduced to acceptable levels. Modeling indicates that
groundwater discharges to the Mississippi River for high, average and low river stage conditions
are 303, 535 and 724 gpm, respectively (Volume Il - Design Basis and Design). Capture zone
theory indicates that a pumping rate of twice the Darcy flow is needed to control the impacted
groundwater downgradient of Sauget Area Site R. Consequently, pumping rates need to vary
from 606 to 1448 gpm to control groundwater discharge to surface water for these river stages.
Pumping rates will be controlled by river stages as follows:

River Stage Pumping Rate
(ft., amsl) (gpm)
Top of Floodwall 432 0
Highest Recorded River Stage 430 0
500 Year Flood Stage 429 0]
100 Year Flood Stage 427 0
413 0
412 50
411 100
410 150
409 200
408 250
407 300
406 350
405 400
404 450
403 500
402 550
High Monthly Average River Flow 401 600
400 650
399 700
398 750
397 800
396 850
395 900
394 950
393 1000
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392 1050
Average Monthly Average River Flow 391 - 1070
390 1100
389 1150
388 1200
387 1250
386 1300
385 1350
384 1400
Low Monthly Average River Flow 383 1450
382 1500
381 1550
380 1600
379 1650
378 1700
377 1750
376 1800
375 1850
Lowest Recorded River Stage 374 1900

Note that zero river stage is at EL379.94 ft, amsl. The highest recorded river stage was +49.58
(EL429.52 ft, amsl) and the lowest recorded stage is -6.2 (EL373.74 ft, amsl). Top of floodwall
is EL431.5 and 500 and 100 year flood elevations are 428.8 and 427.0, respectively.

Note that zero river stage is at EL379.94 ft, amsl. The highest recorded river stage was +49.58
(EL429.52 ft, amsl) and the lowest recorded stage is -6.2 (EL373.74 ft, amsl).

Groundwater Level Monitoring - Groundwater level monitoring will be done to ensure
acceptable performance of the hydraulic barrier installed to abate the impact of groundwater
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other industrial facilities in the
Sauget area.

Groundwater levels will be monitored at the hydraulic barrier to determine if gradient control is
achieved. Gradient control will be determined by comparing the water-level elevations in four
fully penetrating water-level piezometers to surface water levels in the Mississippi River (Figure
5-2). One piezometer will be installed at the north end of Sauget Area 2 Site R. A second
piezometer will be installed half way between the north pumping well and the center pumping
well; a third piezometer will be installed halfway between the south pumping well and the center
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pumping well. The fourth piezometer will be installed at the south end of Site R. Pumping
wells and water-level piezometers will be located on the same north/south line. Pumping rates
will be adjusted so that the water-level elevations in the four piezometers are the same as water
levels in the Mississippi River. This will ensure that discharge of impacted groundwater to the
Mississippi River is controlied.

Electronic water-level recorders will be installed in each piezometer and telemetry will be used
to send the groundwater-level data to the pump controller. Groundwater elevation at the
piezometers and surface water elevations in the Mississippi River will be compared by the pump
controller and hydraulic barrier pumping rates will be adjusted to maintain a zero differential
between surface water elevation and groundwater elevation.

Hydraulic barrier pumping rates will not be increased if water levels in the water-level
piezometers are at or below river level elevation. Pumping river water will have little or no effect
on achieving short-term or long-term performance measures, however, it will potentially have a
large adverse impact on the ability of the POTW to treat the increase flow from the hydraulic
barrier. Treatment costs will also substantially increase without any corresponding increase in
environmental protection.

5.3.1 Overall Protection of Human Health and the Environment

The June 2001 Ecological Risk Assessment (Menzie-Cura) demonstrated that groundwater
discharging to surface water downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S;
Sauget Area 1 Sites G, H, | and L; the W.K. Krummrich plant and other industrial facilities in the
Sauget area adversely impacted sediment and surface water in the Mississippi River. In
addition, site-specific compounds were present in fish tissue collected in this area at higher
concentrations than were detected in fish tissue collected upstream and downstream of the
plume discharge area.

Construction and operation of a hydraulic barrier will protect the Mississippi River from adverse
ecological impact resulting from impacted groundwater discharge to surface water. Protection
will be achieved by capturing impacted groundwater that results in sediment toxicity.
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Performance of groundwater quality, groundwater level and bioaccumulation monitoring will
ensure that remedial action objectives are met.

Implementation of institutional controls can reduce and/or control impact on human health by
warning the public of the potential risks associated with eating fish caught in the plume
discharge area.

5.3.2 Compliance with ARARs

If the Agency waives compliance with ARARs as allowed by guidance (Section 3.3.1), there are
no chemical-specific ARARs for an interim remedial action to protect surface water
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.K. Krummrich plant and other industrial facilities in the Sauget area except those that
govern the discharge of groundwater to a POTW. A hydraulic barrier remedial alternative, as
included in Alternative C, meets the objective of containing the discharge of impacted
groundwater to surface water to the point where aquatic impact is reduced to acceptable levels.
This alternative will not adversely impact floodplains or wetlands, so it is compliant with location-
specific ARARs. Groundwater Alternative B will also achieve compliance with action-specific
ARARs.

5.3.3 Long-Term Effectiveness and Permanence

Extraction wells used for hydraulic containment at the downgradient edge of Sauget Area 2 Site
R provide the benefit of preventing groundwater with contaminants in excess of allowable
concentrations from discharging to the Mississippi River. The extraction wells will provide more
long-term effectiveness and permanence than the No Action Aiternative

5.3.4 Reduction of Toxicity, Mobility or Volume

This alternative reduces the mobility of groundwater contaminants by providing hydraulic control
and removal of affected groundwater before it discharges to the Mississippi River downgradient
of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.K.
Krummrich plant and other industrial facilities in the Sauget area. In the long term, this
alternative also reduces the toxicity and volume of groundwater contaminants through the action
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of natural processes, such as biodegradation, adsorption, dilution, volatilization and chemical
reactions with subsurface materials, occurring between the source areas and the hydraulic
barrier and by removing and treating impacted groundwater migrating to the Mississippi River.

5.3.5 Short-Term Effectiveness

The addition of hydraulic containment to performance monitoring and institutional controls more
quickly mitigates the potential for impacted groundwater discharging downgradient of Sauget
Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.K. Krummrich
plant and other industrial facilities in the Sauget area than the No Action alternative. The time
needed to design, approve, procure, construct and start up the hydraulic containment system is
expected to be on the order of 12 months or less.

Implementation of this alternative will present minimal risk to human health and the
environment. Potential exposure to groundwater while installing extraction and groundwater
monitoring wells or conducting groundwater monitoring will be controlled by the use of
appropriate health and safety procedures. Investigation-derived waste and purge water
produced during well development and sampling will be managed and disposed of as provided
for in an appropriate sampling and analysis plan. Extracted groundwater will be discharged to
the Village of Sauget PChem Plant and the American Bottoms Regional Treatment Facility in
compliance with applicable standards and permits.

5.3.6 Implementability

Installation of a three-well, hydraulic-barrier groundwater extraction system can be
accomplished with conventional materials and equipment. The extraction wells can be
expected to have comparatively high maintenance, operation and replacement requirements.

5.3.7 Cost

The cost for this alternative, including capital costs, monitoring and reporting costs and annual
maintenance costs, on a present value (PV) basis is as follows.
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Description Capital Cost O&M Cost (PV) Total Cost (PV)
Institutional Controls 0 248,181 248,181
Monitoring 80,924 1,764,603 1,845,527
Hydraulic Barrier 458,679 565,142 1,023,821
Groundwater Treatment 0 47,220,670 47,220,670

Total $539,603 $49,798,596 $50,338,199

The cost presented above is based on continuing corrective action for 30 years, which is
considered appropriate for comparative purposes. A discount rate of 7% was used in the cost
calculations. Costs were derived primarily from the ECHOS Environmental Remediation:
Assemblies Cost Book, 1998. Costs were developed in accordance with USEPA Pubilication
No. 9355.0-75, A Guide to Developing and Documenting Cost Estimates During the Feasibility
Study, July 2000. This is an order-of-magnitude engineering cost estimate that is expected to
be within -30 to +50% of the actual project cost. A more complete breakdown of the cost
estimate is provided in Table 5-2.
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Figure 5 - 1
Groundwater Alternative B

Physical Barrier
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Figure 5 -2
Groundwater Alternative C

Hydraulic Barrier
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Table 5 - 1
Groundwater Alternative B - Physical Barrier

Cost Estimate
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Groundwater Alternative B - Physical Barrier

Table 5-1

Summary ]
Capital [Institutional Controls $0]
Monitor Well/Piezometer Instaliation $80,924
Barrier Installation $6,336,500
Extraction Well Installation $385,473]
Groundwater Treatment at POTW $0}
Subtotal, Capital Costs $6,802,897
O&M Institutional Controls $248,181
(PV) Monitoring $1,764,603
Extraction System O&M $323,821
Groundwater Treatment at POTW $17,446,864
Subtotal, O&M Costs, Present Value $19,783,469)
" Total Costs: $26,586,366
NOTES:

Costs are installed costs and include equipment, labor and materials.

Primary source of cost data;: ECHOS Environmental Remediation Cost Data 1998 - Assemblies.
All work done in level D.
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Table 5-1
Groundwater Alternative B - Physical Barrier

apital No.
Costs Extraction Well Installation Item: |Unit Unit Cost |Quantity |Extended Cost |Per Well |Wells 1~

Mob/Demob Rig & Crew for Recovery
Well Installation LS $3,308 1 $3,308
12-in SS Casing, 10-ft Flush Thread
Section LF $402.58 60 $24,155 20
12-in SS Casing, 5-ft Flush Thread Section|LF $430.33 15 $6,455 5
12-in SS Well Screen LF $359.72 255 $91,729 85
12-in 8S Well Plug Ea $767.56 3 $2,303 1
HS Auger, 16-in OD LF $110.28 330 $36,392 110
Drums Ea $65.19 75 $4,889
Haul Drummed Waste (1 Trip) Mi $1.44 502 $723
Cuttings Disposal (per Drum, Stabilization
Required) Ea $236.33 75 $17,725
Gravel Pack LF $36.79 270 $9,933 90
Cement Grout LF $14.69 60 $881 20
Surface Completion/Vault Ea $3,659 3 $10,977 1
GW Pump, 5 HP, 230V, VFD, Controls,
Probe Ea $4,656 3 $13,969
Restricted Area Well Protection Ea $1,077 3 $3,231 1
Control Building Ea $10,000 1 $10,000
12-in HDPE Piping (header and discharge
piping) LF $14.47] 6000 $86,820
Cat 225 Trenching, 1.5 CY CY $1.23 1778 $2,187
950 3 CY Backfill w Excavated Mat'l CY $1.70 1453 $2,470
Vibrating Plate Compaction CY $4.85 1453 $7,047
Design & Permitting (15% of Capital
Costs) LS $50,279

Subtotal: $385,473

apital
Costs Barrier Installation  Item: Unit Unit Cost |Quantity |Extended Cost
Mob/Demob for Jet-Grouted Barrier Wall
Installation LS $50,000 1 $50,000
Total Construction Costs SF $13.00] 420000 $5,460,000
Design & Permitting (15% of Capital
Costs) LS $826,5001
Subtotal $6,336,500}
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Groundwater Alternative B - Physical Barrier

Deep Zone
(100 ft) Monitoring Well Installation Item: Unit Unit Cost |Quantity |Extended Cost
Mob/Demob LS $2,401.00]  0.25 $600]Based on 4
OVA DAY $184.30 3 $553]well clusters
Decon DAY $205.34 3 $616
2-in 8S Well Casing LF $21.73 90 $1,956
2-in SS Well Screen LF $18.41 10 $184
2-in Submersible Pump DAY $63.86 3 $192
Hollow-stem Auger, 8-in OD LF $43.66 100 $4,366
2-in Screen Filter Pack LF $9.27 12 $111
Surface Pad, 4x4x4in EA $18.43 1 $18
2-in Well, Portland Cement Grout LF $0.92 86 $79}
2-in Well, Bentonite Seal EA $34.34 1 $34
8x8x5-ft Steel Cover EA $365.64 1 $366
5-ft Guard Posts 1EA $61.84 4 $247
Deep Zone Subtotal, per Well $9,323
Intermediate
Zone (60 ft
td) Monitoring Well Installation Item: Unit Unit Cost |Quantity |Extended Cost
Mob/Demob s $2,401.00 0 30
OVA DAY $184.30 2 $369I
Decon DAY $205.34 2 $411
2-in SS Well Casing LF $21.73 50 $1,087
2-in SS Well Screen LF $18.41 10 $184
2-in Submersible Pump DAY $63.86 2 $128
Hollow-stem Auger, 8-in OD LF $43.66 60 $2,620J
2-in Screen Filter Pack LF $9.27 12 $111
Surface Pad, 4x4x4in EA $18.43 1 $18
2-in Well, Portland Cement Grout LF $0.92 46 $42
2-in Well, Bentonite Seal EA $34.34 1 $34
8x8x5-ft Steel Cover EA $365.64 1 $366
5-ft Guard Posts EA $61.84 4 $247
Intermediate Zone Subtotal, per Well $5,617
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Table 5-1

Groundwater Alternative B - Physical Barrier

Shallow Zone
(3ofttd)  |Monitoring Well Installation Item: Unit  |Unit Cost {Quantity |Extended Cost
Mob/Demob LS $2,401.00 0 $0]
OVA DAY $184.30 1 $184
Decon DAY $205.34 1 $205
2-in SS Well Casing LF $21.73 20 $435
2-in SS Well Screen LF $18.41 10 $184
2-in Submersible Pump DAY $63.86 1 $64
Hollow-stem Auger, 8-in OD LF $43.66 30 $1,310
2-in Screen Filter Pack LF $9.27 12 $111
Surface Pad, 4x4x4in EA $18.43 1 $1 BJ
2-in Well, Portland Cement Grout LF $0.92 16 $15
2-in Well, Bentonite Seal EA $34.34 1 $34
8x8x5-ft Steel Cover EA $365.64 1 $366
5-ft Guard Posts EA $61.84 4 $247
Shallow Zone Subtotal, per Well $3,174
Piezomeler Installation ltem: Unit__JUnit Cost ]| Quantity]Extended Cost ]4 Piezometers
120td _ Mob/Demob LS $2,401.00 1 $2,401
1-in SS Well Casing LF $14.49 80 $1,159
1-in SS Well Screen LF $12.28 400 $4,912
Total Piezometers $8,472
Monitoring Well installation Total, per Three Zone Well Cluster $18,113
Number of Clusters 4
Piezometer well Installation (4 fully penetrating wells) $8,472
Total Monitoring Well/Piezometer Installation $80,924
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Table 5-1
Groundwater Alternative B - Physical Barrier

OaM
Costs Quarterly GW Sampling ltem: Unit Unit Cost |Quantity | Extended Cost
Volatiles Ea $175 48 $8,400 a
Semi-volatiles Ea $457 48 $21,936}wells/cluster
Metals Ea $290 48 $13,920 3
PCBs/Pesticides Ea $207 48 $9,936]samples/event
Dioxins Ea $182 48 $8,736 12
Herbicides Ea $225 48 $10,800|no. events/yr
OVA Day $184 12 $2,208 4
Pump Wk $192 12 $2,304
Water Quality Meter Day $228 12 $2,736
Truck Day $33 12 $396
PPE Day $50 12 $600
Drums Ea $65 96 $6,240
Sampling Crew Hr $85 240 $20,400
Drum Loading Ea $6.21 96 $596
Drum Transport Mi $1.50 2008 $3,012
Drum Disposal Ea $140 96 $13,440
Report Ea $15,000 4 $60,000
Subtotal, Quarterly GW Sampm_ $185,660
Discount
Rate Period Present Value
Present Value, 5 yr period 0.07 5 $761,243
O&M
Costs Semi-Annual GW Sampling ltem: |Unit  |Unit Cost |Quantity |Extended Cost
Volatiles Ea $175 24 $4,200 4
Semi-volatiles Ea $457 24 $10,968|wells/cluster
Metals Ea $290 24 $6,960 3
PCBs/Pesticides Ea $207 24 $4,968|samples/event
Dioxins Ea $182 24 $4,368 12
Herbicides Ea $225 24 $5,400|no. events/yr
OVA Day $184 6 $1,104 2
Pump Wk $192 6 $1,152
Water Quality Meter Day $228 6 $1,368
Truck Day $33 6 $198
PPE Day $50 6 $300
Drums Ea $65 48 $3,120
Sampling Crew Hr $85 120 $10,200
Drum Loading Ea $6.21 48 $298
Drum Transport Mi $1.50 1004 $1,506
Drum Disposal Ea $140 48 $6,720
Report Ea $15,000 2 $30,000
Subtotal, Semi-Annual GW Sampling: : $92,830
Discount
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $1,151,932
Present Value, 5 yr period 0.07 5 $380,622
Present Value, Years 5 thru 30 $771,311

Note: Quarterly sampling years 1 through 5, semi-annual sampling years 5 through 30.
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Table 5-1
Groundwater Alternative B - Physical Barrier

O&M
Costs Bioaccumulation Sampling ftem: |Unit Unit Cost |Quantity |Extended Cost
Mob/Demob. Ls $5,000 1 $5,000
Fish Composites Ea 800 3 $2,700
Analyses Ea 2000 3 $6,000
Report Ls 5000 1 $5,000
Subtotal, Bioaccumulation Sampling $18,700
Bﬁwnt
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $232,049
O&M
Costs Treatment Item: Unit Unit Cost |Quantity |Extended Cost |Flow, gpm
Treatment/Disposal to POTW 10° gal $5| 281,196 $1,405,980 535
Subtotal, Operation & Treatment $1,405,980
DLiscount
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $17,446,864
Q&M
Costs Operation Item: Unit  |Unit Cost |Quantity |Extended Cost
Monthly Maintenance Ea $600.00 12 $7,200
Well Pump Replacement Ea $3,040 1 $3,040
Electrical Hr $1.81 8760 $15,856
Subtotal, Operation & Treatmenﬂ $26,096
l-)iscount
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $323,821
Costs Institutional Controls [tem Unit Unit Cost |Quantity |Extended Cost
Qtrly Inspection, Report Ea $2,500 4 $1 0,000|
Annual Fencing, Signage Repairs Ea $5,000 1 $5,000
Annual Public Meetings, Information
Distribution Ea $5,000 1 $5,000]
Subtotal, Annual Institutional Controls $20,000]
Discount
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $248,181
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Groundwater Alternative C - Hydraulic Barrier

Table 5-2

Summary
Capital Institutional Controls $0]
Monitor Well/Piezometer Installation $80,924
Design, Procurement and Construction of
Hydraulic Barrier $458,67QJ
Groundwater Treatment at POTW $0]
Subtotal, Capital Costs $539,603
O&M Institutional Controls $248,181
(PV) Monitoring $1,764,603
Operation and Maintenance of Hydraulic
Barrier $565,142
Groundwater Treatment at POTW $47,220,670
Subtotal, O&M Costs, Present Value $49,798,597
Total Costs: $50,338,200]

NOTES:

Costs are installed costs and include equipment, labor and materials.

Primary source of cost data: ECHOS Environmental Remediation Cost Data 1998 - Assemblies.

POTW cost information provided by Solutia.
All work done in level D.
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Table 5-2

Groundwater Alternative C - Hydraulic Barrier

Capital Per No.
Costs Hydraulic Barrier Installation ltem: |Unit Unit Cost |Quantity |[Extended Cost|Well |Wells

Mob/Demob Rig & Crew for Recovery Well

Installation LS $3,308 1 $3,308

12-in SS Casing, 10-ft Flush Thread Section |LF $402.58 60 $24,155 20

12-in SS Casing, 5-ft Flush Thread Section |LF $430.33 15 $6,455 5

12-in SS Well Screen LF $359.72 255 $91,729 85

12-in SS Well Plug Ea $767.56 3 $2,303 1

HS Auger, 16-in OD LF $110.28 330 $36,392 110

Drums Ea $65.19 75 $4,889

Haul Drummed Waste (1 Trip) Mi $1.44 502 $723

Cuttings Disposal (per Drum, Stabilization

Required) Ea $236.33 75 $17,725

Gravel Pack LF $36.79 270 $9,933 90

Cement Grout LF $14.69 60 $881 20

Surface Completion/Vault Ea $3,659 3 $10,977 1

GW Pump, 25 HP, 460V, VFD, Controls,

Probe Ea $7,695 3 $23,085

Restricted Area Well Protection Ea $1,077 3 $3,231 1

Control Building Ea $10,000 1 $10,000

16-in HDPE Piping (header and discharge

piping) LF $22.78| 6000 $136,680

Cat 225 Trenching, 1.5 CY cY $1.23] 2489.2 $3,062

950 3 CY Backfill w/ Excavated Mat'l CY $1.70] 2034.2 $3,458

Vibrating Plate Compaction CcY $4.85] 2034.2 $9,866

Design & Permitting (15% of Capital Costs) |LS $59,828
Subtotal: $458,679
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Table 5-2

Groundwater Alternative C - Hydraulic Barrier

$600]Based on 4

Deep Zone
(100 ft) Monitoring Well Installation Item: Unit Unit Cost |Quantity |Extended Cost
Mob/Demob LS $2,401.00 0.25
OVA DAY $184.30 3 $553
Decon DAY $205.34 3 $616
2-in SS Well Casing LF $21.73 90 $1,956
2-in SS Well Screen LF $18.41 10 $184
2-in Submersible Pump DAY $63.86 3 $192
Hollow-stem Auger, 8-in OD LF $43.66 100 $4,366
2-in Screen Filter Pack LF $9.27 12 $111
Surface Pad, 4x4x4in EA $18.43 1 $18
2-in Well, Portland Cement Grout LF $0.92 86 $79
2-in Well, Bentonite Seal EA $34.34 1 $34
8x8x5-ft Steel Cover EA $365.64 1 $366
5-ft Guard Posts EA $61.84 4 $247
Deep Zone Subtotal, per Well $9,323
Intermediate
Zone (60 ft
td) Monitoring Well Installation Item: Unit Unit Cost  |Quantity |Extended Cost
Mob/Demob LS $2,401.00 0 $0I
OVA DAY $184.30 2 $369
Decon DAY $205.34 2 $411
2-in SS Well Casing LF $21.73 50 $1,087
2-in 88 Well Screen LF $18.41 10 $184
2-in Submersible Pump DAY $63.86 2 $128
Hollow-stem Auger, 8-in OD LF $43.66 60 $2,620I
2-in Screen Filter Pack LF $9.27 12 $111
Surface Pad, 4x4x4in EA $18.43 1 $18
2-in Well, Portland Cement Grout LF $0.92 46 $42
2-in Well, Bentonite Seal EA $34.34 1 $34
Bx8x5-ft Steel Cover EA $365.64 1 $366
5-ft Guard Posts EA $61.84 4 $247
Intermediate Zone Subtotal, per Well $5,617

well clusters
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Table 5-2
Groundwater Alternative C - Hydraulic Barrier

Shallow Zone
(30 ft td) Monitoring Well Installation Item: Unit Unit Cost  |Quantity |Extended Cost
Mob/Demob LS $2,401.00 0 $o§
OVA DAY $184.30 1 $184
Decon DAY $205.34 1 $205
2-in SS Well Casing LF $21.73 20 $435
2-in SS Well Screen LF $18.41 10 $184
2-in Submersible Pump DAY $63.86 1 $64
Hollow-stem Auger, 8-in OD LF $43.66 30 $1,310]
2-in Screen Filter Pack LF $9.27 12 $111
Surface Pad, 4x4x4in EA $18.43 1 $18]
2-in Well, Portland Cement Grout LF $0.92 16 $15
2-in Well, Bentonite Seal EA $34.34 1 $34
8x8x5-ft Steel Cover EA $365.64 1 $366]
5-ft Guard Posts EA $61.84 4 $247
Shallow Zone Subtotal, per Well $3,174
Piezometer Installation Item: Unit Unit Cost | Quantity]Extended Cost}4 Piezometers
120 ft td Mob/Demob LS $2,401.00 1 $2,401
1-in SS Well Casing LF $14.49 80 $1,159]
1-in SS Well Screen LF $12.28 400 $4,912
Total Piezometers $8,472
Monitoring Well Installation Total, per Three Zone Well Cluster $18,113
Number of Clusters 4
Piezometer well Installation (4 fully penetrating wells) $8,472
Total, Monitoring Well/Piezometer Installation $80,924
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Table 5-2
Groundwater Alternative C - Hydraulic Barrier

O&M
Costs Quarterly GW Sampling ltem: Unit Unit Cost {Quantity | Extended Cost
Volatiles Ea $175 48 $8,400 4
Semi-volatiles Ea $457 48 $21,936|wells/cluster
Metals Ea $290 48 $13,920 3
PCBs/Pesticides Ea $207 48 $9,936|samples/event
Dioxins Ea $182 48 $8,736 12
Herbicides Ea $225 48 $10,800|no. events/yr
OVA Day $184 12 $2,208 4
Pump Wk $192 12 $2,304
Water Quality Meter Day $228 12 $2,736
Truck Day $33 12 $396
PPE Day $50 12 $600
Drums Ea $65 96 $6,240
Sampling Crew Hr $85 240 $20,400
Drum Loading Ea $6.21 96 $596
DOrum Transport Mi $1.50 2008 $3,012
Drum Disposal Ea $140 96 $13,440
Report Ea $15,000 4 $60,000
Subtotal, Quarterly GW Sampling: $185,660
Discount
Rate Period Present Value
Present Value, 5 yr period 0.07 5 $761,243
O&M
Costs Semi-Annual GW Sampling ltem: JUnit  ]Unit Cost |Quantity JExtended Cost
Volatiles Ea $175 24 $4,200 4
Semi-volatiles Ea $457 24 $10,968|wells/cluster
Metals Ea $290 24 $6,960 3
PCBs/Pesticides Ea $207 24 $4,968|samples/event
Dioxins Ea $182 24 $4,368 12
Herbicides Ea $225 24 $5,400|no. events/yr
OVA Day $184 6 $1,104 2
Pump Wk $192 6 $1,152
Water Quality Meter Day $228 6 $1,368
Truck Day $33 6 $198
PPE Day $50 6 $300
Drums Ea $65 48 $3,120
Sampling Crew Hr $85 120 $10,200
Drum Loading Ea $6.21 48 $298
Drum Transport Mi $1.50 1004 $1,506
Drum Disposal Ea $140 48 $6,720
Report Ea $15,000 2 $30,000
Subtotal, Semi-Annual GW Sampling: $92,830
Discount
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $1,151,932
Present Value, 5 yr period 0.07 5 $380,622
Present Value, Years 5 thru 30 $771,311

Note: Quarterly sampling years 1 through 5, semi-annual sampling years 5 through 30.
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Table 5-2
Groundwater Alternative C - Hydraulic Barrier

O&M
Costs Bioaccumulation Sampling Item: Unit  |Unit Cost |Quantity |Extended Cost
Mob/Demob. Ls $5,000 1 $5,000
Fish Composites Ea 900 3 $2,700
Analyses Ea 2000 3 $6,000
Report Ls 5000 1 $5,000
Subtotal, Bioaccumulation Sampling $18,700
Discount
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $232,049
o&M
Costs Treatment em: Unit Unit Cost |Quantity |Extended Cost |Flow, gpm
Treatment/Disposal to POTW 10° gal $5] 761,069]  $3,805,344| 1448
Subtotal, Operation & Treatmenﬁ $3,805,344
Discount
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $47,220,670
O&M
Costs Operation Item: Unit Unit Cost  |Quantity | Extended Cost
Monthly Maintenance Ea $600.00 12 $7,200
Well Pump Replacement Ea $3,040 1 $3,040
Electrical Hr $4.03 8760 $35,303
Subtotal, Operation & Treatment $45,543
Bisoount
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $565,142
O&M
Costs Institutional Controls ltem Unit Unit Cost  |Quantity [Extended Cost
Qtrly Inspection, Report Ea $2,500 4 $10,000
Annual Fencing, Signage Repairs Ea $5,000 1 $5,000
Annual Public Meetings, Information
Distribution Ea $5,000 1 $5,000]
Subtotal, Annual Institutional Controls $20,000
Discount
Rate Period Present Value
Present Value, 30 yr period 0.07 30 $248,181
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Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites O, Q,Rand S COMPARATIVE ANALYSIS OF ALTERNATIVES

6.0 COMPARATIVE ANALYSIS OF INTERIM REMEDIAL ALTERNATIVES

In the following sections, Groundwater Remedial Alternatives A (No Action), B (Physical Barrier)
and C (Hydraulic Barrier) are compared to one another to identify the relative advantages and
disadvantages of each. A forced ranking system was used to identify the alternative that best
achieves the requirements of the seven evaluation criteria used to evaluate remedial
alternatives. In this forced ranking system, the alternative that best meets the requirements of a
criterion was awarded a score of 1, the second best alternative was awarded a score of 2 and
the third best alternative was awarded a score of 3. Using this ranking method, the alternative
with the lowest score is the one that best meets the requirements of the seven criteria. The
comparative analysis is summarized in the following table:

Alternative A Alternative B Alternative C
(No Action) (Physical Barrier) (Hydraulic Barrier)

Overall Protection
of Human Health
and the Environment 3 1 2

Compliance with ARARs 3 1 2

Long-term Effectiveness
and Permanence 3 1 2

Reduction of Toxicity, Mobility

or Volume Through Treatment 3 1 2
Subtotal 12 4 8
Short-Term Effectiveness 3 2 1
Implementability 1 3 2
Cost 1 2 3
Subtotal 5 7 6
Total Score 17 11 14

While Alternative A is clearly lower cost and more readily implementable, Alternatives B and C
are more effective short term and are the better alternatives for protecting public health and the

July 3, 2003 File SR070303 Page 6 - 1



Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites 0, Q, Rand S COMPARATIVE ANALYSIS OF ALTERNATIVES

environment, complying with ARARs, providing long-term effectiveness and permanence and
reducing mobility, toxicity or volume. Alternative B scores high.er than Alternative C because it
provides more long-term effectiveness and permanence and reduction of mobility, toxicity and
volume. Alternative B and Alternative C can achieve compliance with ARARs if the Agency
considers it appropriate to waive chemical-specific ARARs as allowed by guidance. Alternative
B is considered to be better able to achieve ARARs than Alternative C.

6.1 Overall Protection of Human Health and the Environment
Alternative A does not provide for additional protection of human health and the environment.

Alternative B provides for protection of human health by using institutional controls to mitigate
potential risks associated with consumption of fish caught in the plume discharge area and
installation of a physical barrier to reduce the impact of groundwater discharge to surface water.
In addition to institutional controls and groundwater quality, groundwater level and
bioaccumulation monitoring, Alternative B includes installation of a 3,300 ft. long, "U"-shaped,
fully penetrating, barrier wall between the downgradient boundary of Sauget Area 2 Site R and
the Mississippi River to abate the discharge of impacted groundwater from Sauget Area 2 Sites
O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and
other industries in the Sauget area. Two fully-penetrating recovery wells and one partially-
penetrating groundwater recovery well, capable of pumping a combined total of up to 950 gpm,
will be installed inside the "U"-shaped barrier wall to control groundwater discharging to the wall.
Alternative B is more protective of human health and the environment than Alternative A.

Alternative C provides for protection of human health by using institutional controls to mitigate
potential risks associated with consumption of fish caught in the plume discharge area and
installation of a hydraulic barrier to reduce the impact of groundwater discharge to surface
water. In addition to institutional controls and groundwater quality, groundwater level and
bioaccumulation monitoring, Alternative C includes installation of two fully-penetrating recovery
wells and one partially-penetrating groundwater recovery well, capable of pumping a combined
total of up to 1,900 gpm between the downgradient boundary of Sauget Area 2 Site R and the
Mississippi River to abate the discharge of impacted groundwater from Sauget Area 2 Sites O,
Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.G. Krummrich plant and other
industries in the Sauget area. Alternative C is less protective of human health and the
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Amended Focused Feasibility Study
interim Groundwater Remedy
Sauget Area 2 Sites 0, Q, Rand S COMPARATIVE ANALYSIS OF ALTERNATIVES

environment than Alternative B because a hydraulic barrier is not as protective as a physical
barrier.

6.2 Compliance with ARARs

Alternative A, Alternative B and Alternative C can achieve compliance with ARARSs if the Agency
considers it appropriate to waive chemical-specific ARARs as allowed by guidance.

6.3 Long-Term Effectiveness and Permanence

Alternative A provides no long-term effectiveness and permanence. Alternative B provides
more long-term effectiveness and permanence than Alternative C because it relies on a physical
barrier to abate the discharge of groundwater to surface water downgradient of Sauget Area 2
Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and L; the W.K. Krummrich plant
and other industrial facilities in the Sauget area instead of a hydrauiic barrier.

6.4 Reduction of Toxicity, Mobility or Volume through Treatment

Groundwater Alternative A relies on natural processes to reduce the toxicity, mobility and
volume of contaminants. Alternative B reduces the mobility of groundwater contaminants by
physical control and removal of affected groundwater before it discharges to the Mississippi
River downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H,
I and L; the W.K. Krummrich plant and other industrial facilities in the Sauget area. Alternative
C reduces the mobility of groundwater contaminants by providing hydraulic control and removal
of impacted groundwater. In the long term, both Alternative B and Alternative C reduce the
toxicity and volume of groundwater contaminants through the action of natural processes, such
as biodegradation, adsorption, dilution, volatilization and chemical reactions with subsurface
materials, occurring between the source areas and the hydraulic barrier and by removing and
treating impacted groundwater migrating to the Mississippi River. Both Alternatives B and C are
more effective than Alternative A in reducing toxicity, mobility or volume. However Alternative B
reduces toxicity, mobility and volume more than Alternative C because it relies on a physical
barrier instead of hydraulic barrier to reduce mobility.

6.5 Short-Term Effectiveness
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Amended Focused Feasibility Study
Interim Groundwater Remedy
Sauget Area 2 Sites 0, Q, Rand S COMPARATIVE ANALYSIS OF ALTERNATIVES

Alternative A is not effective in controlling threats to public health and environment in the short
term because it relies on long-term, natural processes to reduce the adverse impacts resulting
from groundwater discharge to surface water. Natural processes will not reduce adverse
impacts on the Mississippi River in the short term.

Alternatives B and C address the primary potential risk to human health by maintaining existing
institutional controls and implementing new institutional controls to warn the public of the
potential risks, if any, associated with eating fish caught in the plume discharge area. In
addition, Alternative B addresses the adverse impacts resulting from groundwater discharge to
surface water by the addition of physical containment and Alternative C addresses these
impacts by through hydraulic containment. Alternative C more quickly mitigates the adverse
surface water impacts resulting from groundwater discharge to the Mississippi River
downgradient of Sauget Area 2 Sites O, Q (Dog Leg), R and S; Sauget Area 1 Sites G, H, | and
L; the W.K. Krummrich plant and other industrial facilities in the Sauget area because it can be
implemented sooner than Alternative B. Consequently, Alternative C is more effective in the
short term than Alternative B.

Implementation of Alternative B and Alternative C poses minimal short-term risk to human
health and the environment.

6.6 Implementability

Alternative A is more readily implementable than Alternative B or Alternative C because no
action is required to implement this alternative.

Alternative C can be implemented more readily than Alternative B because installation of a
physical barrier is not included in this alternative. Both Alternative B and Alternative C include
groundwater extraction and discharge to the Village of Sauget PChem plant and the American
Bottoms Regional Treatment Facility. Additional time will be required to plan, design, procure
and install the extraction system and to obtain the permit needed to discharge to the ABRTF.
Both of these alternatives are implementable with conventional materials and equipment.

6.7 Cost
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Amended Focused Feasibility Study
interim Groundwater Remedy
Sauget Area 2 Sites O, Q, Rand S COMPARATIVE ANALYSIS OF ALTERNATIVES

No costs are associated with Alternative A. Alternative B ($26.6mm) is significantly less
expensive than Alternative C ($50.3MM) on a 30-year present value basis and it provides
greater protection of public health and the environment.

Estimated costs for each alternative are summarized below:

Project Element Alternative B Alternative C

(Physical Barrier) (Hydraulic Barrier)

Institutional Controls 248,181 248,181
Monitoring 1,845,527 1,845,527
Barrier 7,045,794 1,023,821
Groundwater Treatment 17,446,864 47,220,670

30-Year Present Value Cost $26,586,366 $50,338,199

Estimates for each alternative are included in Tables 5-1 and 5-2.
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